
�������������	��
���
�����������
��	����
�������������
 �����!�#"$�%���&�(')���*�+��
(
���"����,�*
��.-0/��*�
��132�435768�89:5<;=1?>@2�13ACBED7B=;��8D74F1?;=DG2�13ACBEA7H8��IJ5K9�ACB=LM1FBE/�B=>ON=DG9:D7>@2�5K9:1?PK5<;Q�89:A7RSDG9�T7A72�5<L
��U!2�N!A79OLK6���A79:VCD7BQ�XWY�89:1F>@57Z=[$DG2�N!5K9:1?B=5$�\W=��U=D7B!V!ZY��9:1?>&]!W^��4?_�Z=D7B=;E��;YD7_`�aWY��9:R�1?B
��U!2�N!A79�DGbc4?1?DG2�13ACB�6d
�D<e*9:5<B=>@5\-)5K9�R75<435KT�
�DGf�Z=-)5K9�R75<435KTQ'0�XZY/��!�
'0A79�9�5<L�IJACB=;=1FB!VgD7U=2�N!A79<68�89O1?>$]!W=��4?_EZ!5.h�D74?_ji�4?fY4kWlV7Anm
"�DG2�576)o!5Kf=9:U=DG9:TEp7q�ZrpGs7sGt



u
v�w�x<ynz|{Y}7yC~ ��Ir5K9:ACB=L8N=Dnm75�B!A72�fJ5K5<BcL�2�U=;Y135<;�5@�,2�5<B=L�13m75<43T�ACU!2�L:1?;!5*A7H��0�@�@�!�@�����K�����c�:�G���=D7B=;����C�<�����������O�Y�K�������F��Wd��A
I=9�5<;Y1?>@2MA7IJ5K9�ACB=L*1?B�A72�N!5K9�I=9:A7RSDG9�T7A72�5<L<Z^e)5\>@AC_XfY1?B!5\>@AC_�IYDG9:DG2�13m75XV75<B!AC_�1?>KL�I=9�5<;=1?>@2�1?ACB=LMA7H�>@ACB=L�5K9�m75<;�A7IJ5K9�ACB=L
e�132�N�I=9:A7fYDGfY1?4?1FL�2�1?>$_�A,;!5<4?L�A7H);=1?L�2�D7BY>@5<L&fJ5K2�e)5K5<B�V75<B!5<L$1?B�2�N=5�L:D7_�5�A7IJ5K9�ACB�W�/�BY4?13R75gI=9�5Km,13ACU=L�5@�rA79:2�LKZ e�NY1?>:N
DGI=IY4?T�;=1?L�2�D7B=>@5�_�A,;!5<4?L�H�9�AC_ R�B!A|e�B¡�*¢0�:�7�£��A7Ir5K9:ACB=L�2�AEA72�N!5K9&A79�VCD7B=1?L:_�LKZJe�5�1?B=H�5K9�V75<B!AC_�5@¤�L�IJ5<>K13¥^>g;Y1?L�2�D7B=>@5
_�A,;!5<4?L�H�9�AC_ 2�N!5�>@AC_�IYDG9ODG2�13m75�V75<B!AC_�1?>KL�I=9�5<;Y1?>@2�13ACB=L�D7B=;�2�N!5<139�5<L�2�1?_�DG2�5<;�5K9�9�A79�9:DG2�5<L<W�¦�5�mGD74?1?;=DG2�5gACU!9�I=9�5@¤
;=1?>@2�1?ACB=L$DGVCD71?B=L�2\R,B!Ane�B§A7IJ5K9�ACB=L$H�9�AC_¨�*¢*�O�G���8D7B=;©��¢0���Y�K�����£����D7BY;ªDGVCD71?BYL�2X_�1F>@9�ACDG9�9:DnT¡;=DG2�D�H�A79gL:1«��;Y13m75K9:L�5
I=9�A7RGDG9�T7A72�5<LKZr2�5<L�2�1?B=V�e�N!5K2�N!5K9�D7;Sh�D7>@5<B�2�V75<B!5<L�I=9�5<;=1?>@2�5<;�2�AcfJ5\1?BE2�N=5XL�D7_�5XA7IJ5K9�ACBª¬�A79�B!A72O­MDG9:5X>@A�5@��I=9:5<L�L�5<;�W
® 5<B!AC_�5@¤�L�IJ5<>K13¥Y>�;=1?L�2�D7B=>@5�_�A,;!5<4?L&H�A79$2�N!5cDG9O>:N=DG5KACB°¯\�7�«���:�C�<���K�O���,±²��³J¢�´�µX¶a·�¸�D7B=;¡H�A79g¯g�@���k�:���:�C�<���K��³^¹G�«�7�O�
DG9�5�L�13VCB=1?¥Y>KD7B�2�4?Tº;Y1«�r5K9:5<B�2jH�9�AC_»��¢$�:�G����¼½LE;=1?L�2�D7B=>@5�_�A,;!5<4kZ*D7B=;¾e)5�UYL�5�_�1F>@9�ACDG9�9:DnT¿;=DG2�D©2�A©>@ACB=¥=9:_À2�N!5<L�5
;=1«�J5K9�5<B=>@5<L<WXo=U!9:2�N!5K9:_�A79�57Zd¯\¢�³^¹G�3�G�O��N=D7L\_�D7B�T�A7IJ5K9�ACB=LKZ�>@ACB�2�9:DG9�T�2�AE5<DG9:4?1?5K9&9�5KIJA79�2�LKZ�D7B=;ºÁ=¹GÂr�:�@���n�K¹S���������Ã³J¢
Ä ¶M¶�ÅGÆ�ÇGÈ�N=D7L�L�13VCB=1?¥Y>KD7B�2�B�UY_\fJ5K9:L�A7H8A7IJ5K9�ACB=L�;!5<L�IY132�5g132�L�U=B�UYL�U=D74 ;Y1?L�2�D7B=>@5�;=1?L�2�9O13fYU!2�13ACB�W0od1?BYD74?43T7ZYV75<B=AC_�5<L
e�132�N�_�ACL�20A7H�2�N!5<1390V75<B!5<L0ACB�2�N!5&435<D7;=1?B=VgL�2�9OD7B=;�A7H "����(9�5KIY4?1F>KDG2�13ACBjNYD<m75$D7B�5Km75<B�N=13VCN=5K9�I=9:A7IrA79:2�13ACBcA7H�2�N!5<139
_gU=432�13IY4?5@¤ÃV75<B!5�2�9OD7B=L�>@9:13IY2�L�ACB�2�N=5*435<D7;=1?B!V�L�2�9:D7BY;�W�¦�5�U=L�502�N=1?LaA7fYL�5K9:mSDG2�13ACB�2�A&5<L�2�1?_�DG2�5M2�N!5*B�U=_XfJ5K9aA7HrA7IJ5K9�ACB=L
1?BEL�2�9OD7B=;,¤ÃfY1?D7L�5<;jV75<B=AC_�5<L�D7BY;�2�Ac1?_�I=9:Anm75$ACU!9�I=9�5<;=1?>@2�1?ACB=L0L�13VCB=13¥^>KD7B�2�43T7W

vjÉ!{YÊ�Ë�{YwaÊ�Ë�Ê�yOÌ�~ ��IJ5K9�ACB¾I=9�5<;=1F>@2�13ACB=L�H�A79�u<pStºV75<B!AC_�5<LKZ�_�1?>@9�ACDG9�9OD<T¿L�1F_�1?4?DG9:1?2�T°L�>@A79�5<L�H�A79�L:1«�#V75<B!AC_�5<LKZ�D7B=;
L�ACU!9O>@5$>@A�;!5X1?B�IJ5K9:4JD7B=;�
ÍDG9:5\D<mGD71?4?DGfY4?5$DG2�N�2�2�I 6£Î7Î|m�1?_cL�L�H�2�I�W½43fY4kWlV7A|m!ÎS/�B=L�U=Ir5K9:m�1?L�5<;^��IJ5K9�ACB=LKW



p
Ï=Ð�ÑJÒ�Ó$Ô�Õ�ÖaÑJ×:Ó�Ð

��IJ5K9�ACBYL�DG9:5�2�N!5�H�UYB=;=D7_�5<B�2�D74dU=B=132�A7H�2�9OD7B=L�>@9:13IY2�13ACB=D74�9�5KVCU=4?DG2�13ACB�1FB�IY9�A7RSDG9:T7A72�5<LKZ fYU=2�4F132�2�435�1?L�R�B=Ane�B�DGfJACU!2
A7IJ5K9�ACB¾L�2�9:U=>@2�U!9:5�ACU!2�L�1?;=5�A7H$D¡H�5KeØ_�A,;!5<4MA79:VCD7B=1?L�_�L<WÙ��432�N!ACU=VCN°Anm75K9�uKs7s©>@AC_�IY435K2�5�I=9�A7RGDG9�T7A72�1?>�V75<B=AC_�5<L
N=Dnm75�fr5K5<B+L�5<Ú�U!5<B=>@5<;�Z�5@�rA79�2�L�2�A©I=9�5<;=1F>@2�A7IJ5K9�ACB=L�>@AC_�IYU!2�DG2�13ACBYD74?43T#N=Dnm75�H�A�>KUYL�5<;¿ACBÛ�0�@�@�!�@�����K�����°�O�G����D7B=;
���C�<�����£�����O�Y�<�������F��W¿�*N!5<L�5�_�5K2�N!A,;=L�9�5<43TªACB¿;=DG2�DGf^D7L�5<L�A7H�5@��IJ5K9:1F_�5<B�2�D74F43Tª1?;=5<B�2�13¥Y5<;ª2�9OD7B=L�>@9:13IY2�L�H�A79j2�9:D71?B=1?B=V
D7B=;�H�A79�mSD74?1F;=DG2�13ACBº¬�u7Ü$p�Ü&Ý!Ü�t!Ü$Þ�Ü$q�­OW$��L&;=DG2�DGfYD7L�5<L�A7H�R�B=Ane�B�A7IJ5K9�ACB=L�DG9�5�B!A72�D<mGD71?4?DGfY4?5XH�A79&A72�N!5K9&L�IJ5<>K135<LKZ
U=BYL�U!IJ5K9�m,1?L�5<;�_�5K2�N!A,;=L)�j_�5K2�N!A,;=LM2�NYDG2�;!A�B!A72*9:5<Ú�U=1?9�5&4?DG9�V75$;=DG2�DGfYD7L�5<L�A7HaR�B=Ane�BEA7IJ5K9�ACBYL)�jDG9�5\B!5K5<;=5<;�W
�*e�A�U=BYL�U!IJ5K9�m,1?L�5<;c_�5K2�N!A�;YLMN=D<m75$fJ5K5<B�I=9�A7IJACL�5<;�H�A79MI=9�5<;Y1?>@2�1?B!VgA7IJ5K9�ACB=LKZ,fYD7L�5<;�ACBª¬�1�­�1?;!5<B�2�13H�T,1?B!VgA7IJ5K9�ACB=L

2�N=DG2�DG9�5$>@ACB=L�5K9�m75<;Q1?BE_XUY432�13IY435�L�IJ5<>K135<L0A79X¬�1?1�­�1F;!5<B�2�1?H�T,1?B!VXIYD7139:L0A7HaV75<B!5<LMACBE2�N=5$L�D7_�5$L�2�9:D7BY;�2�N=DG2*N=D<m75XL�N!A79�2
B!ACB!¤�>@A�;=1FB!V�9�5KVC13ACBYL�fJ5K2�e)5K5<B�2�N!5<_EW ® 5<B!5<L�2�N=DG2�9�5<_�D71?B�D7;Sh�D7>@5<B�2&D7>@9�ACL�L�43ACB!V�L�2�9�5K2�>ON!5<L�A7H�5Km7AC4?U!2�13ACBYDG9�TE2�1?_�5
DG9�5�D74?_�ACL�2X>@5K9�2�D71?B¡2�AQfr5j1?B�2�N!5cL:D7_�5�A7IJ5K9�ACB�Z�fYU!2$ACB=4?T�N=D74?H�A7H��*¢M�O�G����A7Ir5K9:ACB=L$>KD7B¡fJ5c1F;!5<B�2�1?¥=5<;�2�N=1?L&e0D<T
¬ÃßC­OW ® 5<B!5<L�2�N=DG2�NYD<m75XL:N!A79�2*;=1?L�2�D7B=>@5<L*fJ5K2�e)5K5<B�2�N!5<_`DG9�5gU=L�U=D74?4?Tc1?BEA7IJ5K9�ACB=L<ZYD7B=;E2�9:D71FB=1?B!V�;=DG2�DcH�9�AC_`R�B!A|e�B
��¢*�:�G���d2�9:D7B=L�>@9O13I=2�L$N=D7L\fJ5K5<B§U=L�5<;¡2�A�>@AC_�IYU=2�5�2�N!5c9:5<4?DG2�13m75c4?1?R75<4?1?N!A�A�;�A7H05<D7>:Nº1?B�2�5K9�V75<B=1F>�;=1?L�2�D7B=>@5cH�A79XIYD7139:L
2�N=DG2)DG9�5�e�132�N=1?B�A7IJ5K9�ACB=L�m75K9:L�U=L�IYD7139:L82�N=DG2�DG9�5�DG2�2�9:D7BYL�>@9:13I=2�fJACU=BY;=DG9:135<LKWa�*N=1?L8I=9�A7fYDGfY1F4?1?L�2�1?>gà�;=1?L�2�D7B=>@5�_�A,;!5<4?á
1?L�â7pCãäD7>K>KU!9:DG2�5�1FBº��¢��O�G�£��¬�u|­OW��*N!5��*¢��O�G����;=1?L�2�D7BY>@5�_�A,;!5<4)>KD7B°D74?L�A�fJ5jU=L�5<;©2�A�I=9�5<;=1F>@2\A7IJ5K9�ACB=L�1?BªA72�N!5K9
A79�VCD7BY1?L�_�LKZ�fYU!2�2�N=1FL��Cå��,�<��DGI=I=9�ACD7>ON#N=D7L�fJ5K5<B°mGD74?1?;=DG2�5<;ºACBY43Tª1?B¿��¢����=�<����������¬kâ�­OW#��L�2�N!5�;Y1?L�2�9:13f^U!2�13ACBªA7H
1?B�2�5K9�V75<B=1F>&;=1?L�2�D7B=>@5<L0e�132�N=1?B�>@ACB=L�5K9�m75<;�A7Ir5K9:ACB=LMmGDG9:135<LMD7>@9�ACL�L�L�IJ5<>K135<L$¬kæ�­OZ^�*¢��O�G���r;=1FL�2�D7B=>@5$_�A,;!5<4?L)e�1?4F4^B!A72MfJ5
5@�J5<>@2�13m75X1FBE_�D7B�T�A79�VCD7BY1?L�_�LKW
��AcD7;=;=9�5<L�L02�N!5$4?1F_�132�5<;�L�5<B=L�1?2�13m�1?2�T�A7Hd>@AC_�IYDG9:DG2�1?m75\DGI=I=9�ACD7>ON!5<L�D7BY;�2�N!5&mSDG9O1?DG2�13ACBE1?BE;=1FL�2�D7B=>@5$;=1?L�2�9:13fYU!2�1?ACB=L

D7>@9�ACL:L�L�IJ5<>K135<L<ZCe�5�I=9�5<L�5<B�2�D7BjU=B=L�U!IJ5K9�m,1?L�5<;�435<DG9OB=1?B!V&DGI=I=9:ACD7>:Nj2�A\A7IJ5K9�ACB�I=9:5<;=1?>@2�13ACB�2�NYDG2�>@AC_\f^1?B!5<L�>@AC_�IYDG9:DS¤
2�13m75�V75<B!AC_�1F>KL�e�1?2�NcDXV75<B!AC_�5@¤�L�IJ5<>K13¥Y>�;=1?L�2�D7BY>@5�_�A,;!5<4kWd¦�5�;!AXB!A720DG2�2�5<_�I=2)2�AgI=9�5<;=1?>@2�D7432�5K9:B=DG2�13m75�2�9:D7B=L:>@9:13I=2�L
;=U=5�2�A�1?B�2�5K9:B=D74rI=9�AC_�A72�5K9:LKZ,2�5K9:_�1?BYDG2�A79)9:5<D7;,¤Ã2�N!9�ACU!VCN�Z�5K2�>GW3Z^D7L�2�NY1?L)9�5<_�D71?B=L)D�>:N=D74F435<B!VC1?B!VgI=9�A7f^435<_ç5Km75<BE1FB���¢
�O�G�£�J¬�t�­OZ7e�N!5K9:5�2�9:D7BYL�>@9:13I=2�1?ACB=D74�>@ACB�2�9�AC4,H�5<DG2�U!9�5<L�DG9�509�5<4?DG2�1?m75<43T&e�5<4F4�>ON=DG9:D7>@2�5K9:1?PK5<;�Wd�.B=L�2�5<D7;�Z7e�50I=9:5<;=1?>@2 e�N!5K2�N!5K9
D7;Sh�D7>@5<B�2�IYD71?9:L*A7H�V75<B!5<L�ACBQ2�N!5gL:D7_�5XL�2�9OD7B=;Q>KD7B�fJ5\2�9:D7B=L:>@9:13fJ5<;E2�A7V75K2�N!5K9�A79�B!A72KZrD7BY;�e)5gU=L�5Qà�2�9:D7B=L�>@9O13I=2�13ACB
U=BY132�á�D7B=;°à�A7IJ5K9�ACB=á�1FB�2�5K9:>ON=D7B!V75<DGfY4?T7W
�8D74F1?;=DG2�13ACB�A7H8A7IJ5K9�ACB�I=9�5<;=1?>@2�1?ACB=L*N=D7L�fJ5K5<B�4F1?_�132�5<;E2�A��*¢��:�G����D7BY;���¢d���Y�K�����£���OZ�DGVCD71?B�9�5<43T,1?B!VcACB�;=DG2�DGf^D7L�5<L

A7H�5@�,IJ5K9:1?_�5<B�2�D74?43T�>ON=DG9:D7>@2�5K9:13PK5<;�2�9OD7B=L�>@9:13IY2�LKWd¦�5�2�5<L�2�ACU!9MU=BYL�U!IJ5K9�m,1?L�5<;�I=9�5<;Y1?>@2�13ACB=L�DGVCD71?B=L�2)fJA72�Nj_�1F>@9�ACDG9�9:DnT
5@�,IJ5K9:1?_�5<B�2�LcD7B=;#R�B!A|e�B#A7IJ5K9�ACBYLc1?B¾��¢&�:�G���*D7B=;Ù��¢��O�Y�K�����£���OZMD7B=;¾DGVCD71?B=L�2�_�1?>@9�ACDG9:9:D<T°;=DG2�DªD743ACB!5�H�A79jH�ACU!9
;=1?m75K9:L�58I=9:A7RSDG9�T7A72�5<L�e�N!5K9:58H�5Ke§A7Ir5K9:ACB=L N=Dnm75�fJ5K5<B\>ON=DG9:D7>@2�5K9:1?PK5<;�¬Ã¯g�@�����O�������<���@� ³^¹G�3�G�O��Z ¶����3�G±�¹CåG���X�����C�@���7±��C���F��Z



Ý
Á=¹GÂr�:�@���n�K¹S�������\��³J¢ Ä ¶M¶+ÅGÆ�ÇGÈ7ZJD7B=;�¯X�G�3�������<���@������±Ø�Ã³�¢*´�µg¶a·�¸n­OW

è édÑJê�Ó\Ô�ë

ì�írî7í¾ïSð ñ�ò�ó,ôYï

Ár�:õK�Y�@Âr�O���K¢�¦�5�;!A|e�B=43ACD7;!5<;�2�N=5�>@AC_�IY435K2�5�D7B=B=A72�DG2�5<;�V75<B!AC_�5<L&A7H�u<pSt�I=9:A7RSDG9�T7A72�5<L$H�9�AC_ö�&'0-)��Z��M� ® 
$Z�D7B=;
"$����¼½L�] ® ��¬��aDGfY435X�!ÝC­OZ^D7B=;E5@�!>K4?U=;!5<;�IY4FD7L�_�1?;=L)H�9�AC_÷ACU!9�D7B=D743T,L�5<LKW
ø Âr�Gù�ÂÛ�O³!�@���GÂ!�K¢Ù¦�5QA7fY2�D71?B!5<;°2�9:D7BYL�>@9:13I=2�L�H�A79���¢&�:�G��� ø ¸Gú�H�9�AC_û��>@A�')T,>Em=ß�WüÞ¿¬�uKs�­�D7BY;°H�A79���¢����Y�K�����£���

H�9�AC_ýN�2�2�I�6£Î7ÎS>K13f�W½BY13V!W½D7>GW h�IJÎS;=;=D�Î|fYD7>:R�U!IJÎ|2�D7132�ACN^Î|fYL�U=f�WlA7IJ5K9�ACB�W½N�2�_�4X¬�u7u|­OW¾¦�5�1?;=5<B�2�13¥Y5<;°B!ACB,¤ÃA7IJ5K9�ACB°IYD71?9:L�D7L
2�N!5�L�D7_�5@¤�L�2�9:D7B=;�I^D7139:Lj2�N=DG2�DG9�5¡DG2�2�N!5�fJACU=B=;=DG9:T°A7H\R,B!Ane�BÙ2�9OD7B=L�>@9:13IY2�LKZ*fYU!2�DG9�5¡B!A72�e�1?2�N=1?B+D7B�T¾R�B!A|e�B
2�9:D7BYL�>@9:13I=2�¬�u|­OW$�*N=1FL�VCDnm75jß�unßjA7Ir5K9:ACB�D7BY;�Þ,u<p�B!ACB!¤ÃA7Ir5K9:ACB�I^D7139:L�H�A79\�*¢)�:�7�£�aD7B=;�ÝGsCæjD7BY;©u<pSt!Z 9�5<L�IJ5<>@2�13m75<43T7Z
H�A79���¢a�O�Y�<�������F��W
þ ���<���n�G�O���G¹S�@¢(¦�5�A7f=2�D71?B!5<;¾;=DG2�D¡H�A79���¢&�:�G����Z���¢����=�<���������OZ*D7B=;¾¯X¢�³^¹G�3�G�O��H�9�AC_û2�N!5���2�D7B=H�A79:;¾�Q1?>@9:ACDG9�9:D<T

"�DG2�DGfYD7L�5�¬Ãß|t!Z8ßGâ�ZaD7B=;©Ý,u�DG9�9:DnT�L<Z�9�5<L�Ir5<>@2�1?m75<43T!­OZ�H�A79cÁ=¹GÂr���K���<�K¹S�@���F�$H�9�AC_ö2�N!5j[&T7A72�A���B=>@T�>K4?A7Ir5<;Y1?D�A7H ® 5<B!5<L
D7B=; ® 5<B!AC_�5<L�¬�t�æ�DG9�9:DnT�L�­OZ�H�A79�¶�¢M�����C�@�,�G±��7���F�$H�9�AC_ÿ�$W ��1F>:N!AC4?L�ACB¡D7B=;¡
\W���2�5KIYN!5<B=Lj¬�u<pE5@�,Ir5K9O1?_�5<B�2�L�2�1?_�5<L
p|¤ Ý\9�5KIY4?1F>KDG2�5<LO­OZ�D7B=;cH�A79*¯X�G�«�����C�n���@�����,±ÍH�9�AC_ 
$W�-)ACB=B!5<D7U�D7B=;j�\W�-)D74F13VCDj¬�t7t�DG9�9:DnT�LO­OW��,5K5��aDGfY435���t\H�A7904?1?L�2�L8A7H
1?BY;=13m,1?;=U=D74,5@�,IJ5K9:1?_�5<B�2�LKZ,1?B=>K4?U=;Y1?B!V&9�5KH�5K9�5<B=>@5<LKZ=D7L0e)5<4?4rD7LMD7B=D743T,L�1?L)_�5K2�N!A,;=LKW8��A�_�5<D7L�U!9�5�2�N!5&L�1?_c1?4?DG9:132 T�A7H 2�N!5
5@�,I=9�5<L�L:13ACB�IYDG2�2�5K9:B=L*A7H�IYD71?9:L)A7HaD7;Sh�D7>@5<B�2*V75<B!5<LKZ=e)5$U=L�5&2�N=5$��5<DG9OL�ACB�>@A79�9�5<4FDG2�13ACB§¬ � ­�A7HaB=A79:_�D74?13PK5<;�43A7VG¤Ã9ODG2�13ACLKW

��� ô=ò ��� ô�� ð
	$î��8ôºñ�
�ïGñ��Mô=ò ��� ï|ô����+ô!î��8ð��

�*NY1?L&L�5<>@2�13ACBª;!5<L�>@9:13fJ5<L&2�N=5�R75KT�1?;!5<D7L$fJ5<N=1FB=;�2�N!5c_�5K2�N!A,;¿¬�L�5K5�od13V!W�u�H�A79XD7B§ACU!2�4?1?B=5|­OWc� A�I=9�5<;=1F>@2�e�N!5K2�N!5K9
D�IYD7139XA7H*D7;Sh�D7>@5<B�2�V75<B!5<LXACBª2�N=5jL�D7_�5�L�2�9:D7BY;§1?L\e�132�N=1?B§D7B§A7IJ5K9�ACB�Zd2�N!5�_�5K2�N!A,;§5@�!D7_�1?B=5<L�¬�1�­&2�N!5j;Y1?L�2�D7B=>@5
fJ5K2�e)5K5<B¡2�N=5<_ö1?B�fYD7L�5�IYD71?9:LKZ�¬�1?1�­�L�5Km75K9OD748>@AC_�IYDG9:DG2�1?m75�V75<B!AC_�1?>KL$H�5<DG2�U!9:5<LKZ L�U=>ON¡D7L&2�N!5�5@�,2�5<B�2$2�AEe�N=1?>ON�2�N=1?L
IJA72�5<B�2�1?D74�A7IJ5K9�ACB©1?LX>@ACB=L�5K9�m75<;º1?B§A72�N!5K9XV75<B=AC_�5<LKZ8D7B=;Ù¬�1?1?1�­�2�N!5jL�1F_�1?4?DG9:1?2�T�A7HM2�N!5<139�>@A�;!ACB©D7;=DGI=2�DG2�1?ACBª1?BY;!5@�
¬Ã'0����Z�¬�u<p�­�­OW��*N=5$o!5<DG2�U!9�5<L�L�5<>@2�13ACB§¬�fJ5<43A|e�­);!5<L�>@9O13fJ5<LMN!AneÛe)5\>@AC_�I^U!2�5&2�N!5<L�5$H�5<DG2�U!9�5<L<Z=e�N�Tje)5\U=L�5<;�2�NY1?LML�5K2
A7H)H�5<DG2�U=9�5<LKZ�D7BY;¡N!Aneçe�5�5<L�2�1F_�DG2�5c4?13R75<4F1?N!A�A�;�9:DG2�13ACL&H�9�AC_öH�5<DG2�U!9�5<L\D7B=;�2�9:D71?BY1?B!V�;=DG2�D,W���5K5j�,U=I�Wg��A72�5�u�H�A79
_�DG2�N=5<_�DG2�1?>KD74 ;=5K2�D71?4?LKW
��N!5XU=BYL�U!IJ5K9�m,1?L�5<;�_�5K2�N!A,;Q9:5<4?135<L*ACB�D�R75KT�D7L�L�U=_�IY2�13ACB�ZYe�N=1?>:N�e�5�h�UYL�2�13H�T�1FBE2�N!5�
*5<L�U=4?2�LK6�2�N=5g;=1FL�2�9:13fYU=2�13ACB

A7HdmGD74?U!5<L0A7Ha2�N!5\>@AC_�IYDG9ODG2�13m75$V75<B!AC_�1F>KLMH�5<DG2�U=9�5<L�1?L02�N=5$L�D7_�5$H�A79�B!ACB,¤ÃA7IJ5K9�ACB�I^D7139:L$¬�ACB�2�N=5$L�D7_�5\L�2�9OD7B=;^­�D7B=;
H�A79MA7I=IJACL�1?B!VG¤�L�2�9:D7B=;jIYD7139:LKW��*N=5�_�5K2�N=A�;ED74?L�Ag9:5<Ú�U=1?9�5<L�D7B�5<L�2�1?_�DG2�5&A7H 2�N=5�2�A72�D74 B�U=_XfJ5K90A7H A7IJ5K9�ACB=L)A79MA7IJ5K9�ACB



t
IYD71?9:LM1?B�2�N!5$V75<B=AC_�57Z=e�N=1F>:NE1?L*;=5<L�>@9:13fJ5<;�1?B�2�N!5\B=5@��2*L�5<>@2�1?ACB�W
��N!5M¥=9:L�28L�2�5KI�A7HJ2�N!5�_�5K2�N!A,;�1?Ld2�AX_�DGR75�I=9:5<4?1?_�1?BYDG9�T&I=9�5<;=1F>@2�13ACB=L�U=L�1FB!V�2�N!5*>@AC_�IYDG9:DG2�1?m75�V75<B!AC_�1F>KL�H�5<DG2�U=9�5<LKW

¦�5�U=L�5�D7;Gh�D7>@5<B�2&IYD7139:L�ACB�A7I=IJACL�1FB!VjL�2�9OD7B=;=L�A7H)"����çD7L$Dºà�2�9:U=5�B=5KVCDG2�13m75<á�L�5K2KWg-�T�D7L�L�UY_�I=2�13ACB�Zr2�N!5<L�5�NYD<m75
2�N!5&L�D7_�5�;=1FL�2�9:13fYU=2�13ACB=L8D7L0B!ACB,¤ÃA7IJ5K9�ACBjIYD7139OLKW�o!A79M5<D7>:N�V75<B!AC_�57Z!e�5�2�9:D71?B�Dg>K4?D7L�L�13¥Y5K9�2�A�;=1?L�2�1?B!VCU=1?L:N�2�N=1?Lgà�2�9:U!5
B!5KVCDG2�1?m75<á�L�5K2&H�9�AC_ 2�N!5�D7;Sh�D7>@5<B�2\L:D7_�5@¤�L�2�9:D7B=;�I^D7139:LKZJe�N=1F>:N�DG9�5�DE_�1«�,2�U!9�5gA7H�A7IJ5K9�ACB�D7B=;�B=ACB,¤ÃA7IJ5K9�ACB�IYD7139:LKW
�*NY1?L�>K4?D7L�L�1?¥=5K9�>@ACB�m75K9:2�Lc2�N!5�>@AC_�IYDG9:DG2�13m75�V75<B!AC_�1?>KLcH�5<DG2�U=9�5<L�1?B�2�A§4?13R75<4F1?N!A�A�;ª9:DG2�13ACLcA7H�2�N=5�IYD7139�fJ5<1?B!V�H�9�AC_
2�N!5©à�_�1«�,2�U!9�5<á�L�5K2Xm75K9OL�U=L$2�N=5ªà�2�9:U!5�B!5KVCDG2�13m75<á�L�5K2KWQo=9�AC_ä2�N!5c5<L�2�1F_�DG2�5<;ªB�U=_XfJ5K9\A7HMA7IJ5K9�ACB=LKZae)5jR,B!Ane 2�N!5
I=9:A7IrA79:2�13ACB�A7H�2�9OU!5�IJACL�132�1?m75<L�1?Bc2�N!5�_�1«�,2�U!9�5�L�5K2KZ,L�AXe)5�>KD7B�>@ACB�m75K9�202�N!5<L�5�4?13R75<4?1FN!A�A,;�9:DG2�1?ACL)1FB�2�AX2�N!5�4F13R75<4?1?N!A�A,;
A7H05<D7>:NªL�D7_�5@¤�L�2�9OD7B=;¡IYD71?9&fr5<1FB!VE1?B�D7B�A7IJ5K9�ACB�A79\B=A72KW�¦�5cD74?L�A�U=L�5�D�2�N!9�5<L:N!AC4?;�ACB�2�N=1FL$4?13R75<4?1FN!A�A,;�2�AQ_�DGR75
I=9:5<4?1?_�1?BYDG9�T�I=9�5<;=1F>@2�13ACB=L)A7Hde�N!5K2�N!5K9�L:D7_�5@¤�L�2�9:D7B=;�IYD7139:LMDG9�5\e�132�N=1?B�A7IJ5K9�ACB=L<W
¦�5�2�9:D71FBjD\V75<B!AC_�5@¤�L�IJ5<>K13¥Y>�;=1?L�2�D7B=>@5�_�A,;!5<4^H�9:AC_ç2�N!5<L�5�I=9:5<4?1?_�1?BYDG9�T\I=9:5<;=1?>@2�13ACB=L82�A7V75K2�N!5K9Me�132�N�D7Bc5<L�2�1?_�DG2�5

A7HM2�N!5<1?9$5K9�9�A79X9:DG2�5<LKZde�N=1?>ON¡>KD7Bªfr5j;!5K9:13m75<;�H�9�AC_²ACU!9XD7L�L:U=_�I=2�13ACB�W��*N=5�H�D74FL�5�IJACL�132�13m75�9ODG2�5���2�N=5c5K9�9�A79X9:DG2�5
ACB�L�D7_�5@¤�L�2�9OD7B=;QB!ACB!¤ÃA7Ir5K9:ACB�IYD7139OL)��5<Ú�U=D74?L�2�N!5\5K9�9:A79�9:DG2�5XACB�A7I=IJACL�1?B=VG¤�L�2�9:D7B=;EI^D7139:L\¬�2�N=DG2�1?LKZY2�N!5$H�9:D7>@2�13ACB�A7H
A7I=IJACL�1FB!VG¤�L�2�9:D7B=;jIYD7139OL�2�NYDG2Me�ACU=4F;cfJ5�I=9�5<;=1F>@2�5<;j2�A�fJ5&1?B�A7IJ5K9�ACB=LO­OW��*N!5�H�D74?L�5&B!5KVCDG2�13m75&9ODG2�5$1?L01?_�IY4?1?5<;�f�Tc2�N!5
L�N=A79�2�DGV75XA7HdI=9:5<;=1?>@2�5<;�A7IJ5K9�ACBQIYD7139:L*9�5<4?DG2�13m75$2�A�5@�,Ir5<>@2�DG2�1?ACB=LKZYe�N=1?>:N�5<Ú�U=D74FL*2�N!5X5<L�2�1?_�DG2�5<;�B�UY_\fJ5K9*A7HdA7IJ5K9�ACB
IYD71?9:L0IY4?U=L02�N=5$B�U=_XfJ5K9MA7HdH�D74?L�5&IrACL:132�13m75<LM_�1?B�U=L02�N!5$B�U=_XfJ5K9MA7HaIY9�5<;=1?>@2�5<;�A7IJ5K9�ACBEI^D7139:LKW
¦�5)>@AC_\f^1?B!5�4?1?R75<4?1?N!A�A�;�9:DG2�1?ACL�A7H!L�D7_�5@¤�L�2�9OD7B=;$IYD71?9:LJfJ5<1?B!V*1?B$D7B\A7IJ5K9�ACBc¬�A79�B=A72O­JH�9�AC_Í>@AC_�I^DG9:DG2�13m75�V75<B=AC_�1?>KLKZ

H�9�AC_%2�N!5MV75<B!AC_�5@¤�L�IJ5<>K13¥Y>M;=1?L�2�D7B=>@5M_�A�;=5<4kZCD7B=;�H�9�AC_%2�N!5MI=9�A7IJA79�2�1?ACB\A7HJL�D7_�5@¤�L�2�9OD7B=;�IYD7139OL�2�NYDG28DG9�5*1?BgA7IJ5K9�ACB=LKZ
U=L:1?B!V\-0D<T75<L<¼�9OU=4357Wd�*N=1?L�I=9�A,;=U=>@5<L8DgL�5<>@ACB=;�L�5K2)A7H�1?B�2�5K9O_�5<;=1?DG2�5�I=9�5<;=1?>@2�1?ACB=LKZCe�NY1?>:Nce�5�U=L�5�2�Ag2�9:D71?BjD\>K4?D7L:L�13¥=5K9
H�A79�ACU=9�¥YBYD74�H�5<DG2�U!9�57Zr2�N!5gL:1?_�1?4?DG9O132�TjA7H)'0���OZ^VC13m�1FB!VcDjH�ACU!9:2�NQL�5K2�A7H84?13R75<4?1FN!A�A,;�9:DG2�13ACL<W�¦�5�;!AjB!A72�DG2�2�5<_�I=2�2�A
5<L�2�1F_�DG2�5$5K9�9�A79�9:DG2�5<L�DG2*2�NY1?L*L�2�5KI�W8od1?BYD74?43T7Z,e�5X>@AC_\fY1FB!5$D74?4�H�ACU!9*4?13R75<4F1?N!A�A�;j9:DG2�13ACLKZ^DGVCD71?B�U=L�1FB!V�-)DnT75<LK¼r9:U=4357Z,2�A
VC13m75&2�N=5&I=9�A7fYDGfY1F4?132�T�A7HdD�IYD71390fJ5<1?B!V�1?B�D7B�A7IJ5K9�ACB�fYD7L�5<;�ACBED74?4r2�N!5&H�5<DG2�U!9�5<L<W���U!9MI=9�5<;Y1?>@2�5<;�A7Ir5K9:ACB�IYD7139:L)DG9�5
2�N!ACL�5$2�N=DG2�DG9�5X_�A79�5$4?13R75<4?Tc2�A�fJ5$1?BED7BEA7IJ5K9�ACB�2�N=D7B�B!A72X¬����#s��üÞC­OW
o=A79X�*¢)�:�G���aD7BY;���¢8�O�Y�K�������F��Z�e�5�>@AC_�IYDG9:5g2�N=5<L�5�U=B=L�U!IJ5K9�m,1?L�5<;�I=9�5<;=1?>@2�1?ACB=L*2�A�L�U=Ir5K9:m�1?L�5<;�I=9�5<;Y1?>@2�13ACB=L�fYD7L�5<;

ACBj2�N!5�L:D7_�5�H�5<DG2�U!9�5<LKZ�2�9:D71?BY1?B!V&2�N!5�L�D7_�5�>K4FD7L�L�13¥=5K9�e�132�N�5@�,IJ5K9:1?_�5<B�2�D74?43TgR,B!Ane�BcA7IJ5K9�ACBcD7B=;jB!ACB,¤ÃA7IJ5K9�ACBcIYD7139:LKW
¦�5g_�5<D7L�U!9�5&2�N=5\D7>K>KU!9:D7>@T�A7Hd2�N!5$L�U!IJ5K9�m,1?L�5<;�I=9:5<;=1?>@2�13ACB=L0U=L:1?B!VEuKs7sS¤ÃH�AC4F;Q>@9�ACL�L�¤ÃmSD74?1F;=DG2�13ACB�W

� �8ô�
dñ����MôYò�ð
	Xð
�Mô=òCð�
�ï � 
%ïnî7òCí�
 �"!#� � í�ïSô$�&%�ô�
8ð'�+ôYï

��A$5<L�2�1?_cDG2�5�2�N!5�B�U=_XfJ5K9�A7HrA7IJ5K9�ACBYL81?B�5<D7>ONcV75<B!AC_�57Z�e)5*5@�,2�5<B=;§à�;=1?9�5<>@2�ACB�>@ACU=B�2�1?B!VCá&2�AXV75<B!AC_�5<L�e�132�N�>@A,;=1?B!V
L�2�9OD7B=;�fY1?D7LKWg��B�V75<B!AC_�5<L$e�132�N!ACU!2�>@A�;Y1?B!VEL�2�9:D7B=;�f^1?D7LKZ�e�N!5K9:5�V75<B!5<L$DG9�5�5<Ú�U=D74?43T�4?13R75<43TQ2�AEfr5�ACB�2�N=5�435<D7;=1?B!V



Þ
D7B=;c4?DGV7VC1?B!V$L�2�9OD7B=;=L�A7HJ"����+9�5KIY4F1?>KDG2�13ACB�ZCB!ACB!¤ÃA7Ir5K9:ACB�IYD7139:L�L:N!ACU=4?;gfJ5M5<Ú�UYD74?43TX4F13R75<43T\2�A\fr5MACB�2�N!5�L�D7_�5�L�2�9:D7B=;
A79$B!A72KW��*N!5<B�2�N!5K9:5�DG9:5�2�e�1?>@5�D7L$_cD7B�T�A7Ir5K9:ACB=L�¬�1?B=>K4?U=;Y1?B!VjL:1?B!VC435@¤ÃV75<B!5g2�9:D7B=L:>@9:13I=2�LO­�D7L�9:UYB=L�A7H�L�D7_�5@¤�L�2�9:D7B=;
IYD71?9:LKZ,A79jà�;=1?9�5<>@2�ACB=L�á�¬Ãß�ÜXu<Ý�­OW
�,AC_�5�V75<B!AC_�5<LKZa1?B=>K4?U=;Y1?B!V���¢��O�Y�K�������F��Z�N=D<m75cL:13VCB=13¥Y>KD7B�2�43T�_�A79:5gV75<B=5<L&ACB�2�N!5�435<D7;=1FB!V�L�2�D7B=;�A7H�9�5KI^4?1?>KDG2�13ACB�W

�*NY1?L�1?L�I=9:A7fYDGfY43T*2�A�D<m7AC1?;X>@AC4?4?1?L:13ACB=LrfJ5K2�e)5K5<B\
����ºD7B=;$"����ªIJAC43T,_�5K9:D7L�5<L�2�N=DG2�e)ACU=4?;�9�5<L:U=432�13H�2�N!58IJAC43T,_�5K9:D7L�5<L
_�A|m75<;�1?B�A7IYIrACL:132�5X;=1?9�5<>@2�13ACB=Lg¬�u@t�­OW���B�L�2�9:D7B=;,¤ÃfY1FD7L�5<;�V75<B!AC_�5<LKZJe�5�>KD7B=B!A72�L�1?_�I^43T�UYL�5g;Y139�5<>@2�ACB,¤�>@ACU=B�2�1?B!V!ZJD7L
fJA72�N�_�5<_XfJ5K9:L0A7H�D�B!ACB,¤ÃA7IJ5K9�ACB�I^D7139*DG9�5\4?1?R75<43Tc2�A�fJ5&ACBE2�N=5\L�D7_�5\L�2�9:D7B=;¡¬�2�N!5\4?5<D7;=1?B!V�L�2�9:D7BY;^­OW
�.H$e)5�R�B=Aneö2�N!5�9�5<4?DG2�1?m75�H�9�5<Ú�U!5<B=>@T#A7Hg_XUY432�1«¤ÃV75<B!5�A7IJ5K9�ACB=L�ACBÙ2�N!5�2�e)A#L�2�9:D7B=;YLKZ�N!A|e�5Km75K9nZ�2�N=5<B¾e)5¡>KD7B

>@A79�9:5<>@2XH�A79X2�N=5cL�2�9:D7B=;§fY1?D7LKWE�÷L�1F_�IY435�_�A,;!5<4�A7H*L�2�9:D7B=;=LXD7B=;¡A7IJ5K9�ACB=LX1?B¡L�2�9OD7B=;,¤ÃfY1?D7L�5<;¡V75<B!AC_�5<LgN=D7LX2�N!9�5K5
IYDG9OD7_�5K2�5K9:LK6$2�N=5�I=9�A7IJA79�2�13ACB�A7HM435<D7;=1FB!VG¤�L�2�9:D7B=;�IYD71?9:L�2�N=DG2\DG9�5j1?B�A7IJ5K9�ACB=LKZ�2�N=5�I=9�A7IJA79�2�13ACB�A7HM4?DGV7VC1?B=VG¤�L�2�9:D7B=;
IYD71?9:L$2�N=DG2�DG9�5�1?B§A7Ir5K9:ACB=LKZ�D7B=;ª2�N!5jIY9�A7IJA79�2�13ACB¡A7HMV75<B=5<L�2�N=DG2gDG9:5jACBª2�N!5�435<D7;=1?B!V�L�2�9:D7B=;�W�¦�5�A7fYL�5K9�m75�2�e)A
mGDG9:1?DGfY4?5<LK6d2�N!5&I=9�A7IJA79�2�13ACB�A7HaIYD7139:L02�NYDG2*DG9�5&ACBE2�N!5$L�D7_�5$L�2�9:D7B=;�Z=D7BY;�2�N!5&I=9�A7IJA79�2�13ACB�A7HaV75<B!5<LMACBE2�N=5$435<D7;=1?B!V
L�2�9OD7B=;#¬�5<L�2�1?_�DG2�5<;¡fr5<4?Ane�­OWX¦+132�N�2�N!9:5K5�U=B!R,B!Ane�BYL�D7B=;�2 e�AQA7fYL�5K9�mGDGfY435<LKZJe)5�B!5K5<;�ACB!5�D7;=;Y132�13ACB=D74a>@ACB=L�2�9:D71FB�2
2�A�L�AC43m75�H�A79)2�N=5�I=9:A7IrA79:2�13ACB�A7H L:D7_�5@¤�L�2�9:D7B=;�IYD71?9:L�2�NYDG2)DG9�5�1?BjA7IJ5K9�ACB=LKWd¦�5&D7L�L�U=_�5�2�N=DG2ML�D7_�5@¤�L�2�9:D7B=;jIYD7139:L�ACB
5<132�N=5K9XL�2�9:D7BY;¡DG9�5�5<Ú�U=D74?43T�4?13R75<4?TQ2�AQfJ5�A7IJ5K9�ACB=Lj¬@à�L�2�9:D7B=;,¤Ãe�1?L�5<áE5<L�2�1F_�DG2�5|­OZdA79XD7432�5K9:BYDG2�13m75<43T7Za2�N=DG2$2�9:D7B=L:>@9:13I=2�L
D7L�L�A79�2MfJ5K2�e)5K5<B�L�2�9:D7B=;YLM1?B=;!5KIJ5<B=;!5<B�2�43T�A7Ha2�N!5<139M435<B!V72�N¡¬@à�L�2�9OD7B=;,¤�B=D713m75<á�5<L�2�1?_�DG2�5|­OW�¦�5XU=L�5�2�N!5Eà�L�2�9:D7B=;!¤Ãe�1?L�5<á
D7L�L:U=_�I=2�13ACB�H�A79*I=9:5<;=1?>@2�13ACB=L$¬üh�U=L�2�1?¥=5<;�1?B�2�N!5\
�5<L�U=432�LO­OW8o=A79�H�A79:_XUY4?D7LKZ=L�5K5g�!U!I�W���A72�5�uGW
¦�5�5<L�2�1?_�DG2�5�L�2�9:D7B=;+fY1FD7L�1FB¿5<D7>ON�V75<B!AC_�5�f�T#¥YB=;=1FB!V§2�N!5�_�1?BY1?_XUY_ûD7B=;Ù_�DS�!1?_gU=_ A7H$2�N!5�>KU=_gU=4?DG2�13m75

L�2�9OD7B=;�fY1FD7L�A7H�V75<B!5<L�D74?ACB!V\2�N!5�>:N!9�AC_�ACL�AC_�57W��*N=5<L�5*5@�,2�9�5<_�D\UYL�U=D74?43TgDGI=I=9�An�,1F_�DG2�5�2�N!5�A79:13VC1?B�D7BY;�2�5K9:_�1FB�U=L8A7H
9�5KI^4?1?>KDG2�13ACB�Z�fYU!20A72�N!5K9�H�D7>@2�A79:L�>KD7B�D74?L�A�>@9�5<DG2�5X>@A�;=1FB!VgL�2�9:D7B=;�fY1?D7L<Wa¦�5\5<L�2�1?_�DG2�5Xß|t�ã A7HaV75<B!5<LMACB�2�N=5$435<D7;=1?B!V
L�2�9OD7B=;EH�A79���¢��O�Y�K�����£���MD7B=;QÞ7qCã H�A79���¢��:�G����Z^>K43ACL�5$2�A�2�N=5&mSD74?U=5<LMA7H�ß|t�ã÷D7B=;�ÞSt�ã÷VC13m75<B�f�T�¬�u@t,­OW

(�ôYí^îCñ�òCôYï

o!A79�5<D7>:N�IYD7139MA7H�D7;Sh�D7>@5<B�2�V75<B!5<LKZ=e)5\>@AC_�IYU=2�576

��5Km75K9:D74�à�V75<B=5\B!5<13VCN�fJA79:á�L�>@A79�5<L�_�5<D7L�U!9:1FB!V�N!AneÍ>@ACBYL�5K9�m75<;�2�N=5\D7;Sh�D7>@5<B�2*I^D7139*1?L

¦+N!5K2�N=5K9�2�N!5$2 e�AcV75<B!5<L�N=Dnm75\2�N!5$L:D7_�5g'*� ® H�U=BY>@2�13ACBE>K4?D7L�L\¬�u<Þ�­

�*N!5$;=1?L�2�D7B=>@5&fJ5K2�e)5K5<B�2�N!5<_ä¬�2�N!5\435<B!V72�N�A7Hd2�N!5X1?B�2�5K9:V75<B=1?>�9�5KVC13ACBEA7H�"�����­

�*N!5$L�1?_c1?4?DG9:132 T�A7Hd2�N!5$>@A,;!ACB�D7;=DGI=2�DG2�1?ACBQ1?B=;=5@��¬Ã'0���OZa¬�u<p�­�­)H�A79*2�N!5&2�e)AcV75<B=5<L



q
o!A79�H�A79O_XU=4FD7L*D7B=;�1?_�IY435<_�5<B�2�DG2�13ACBE;!5K2�D71?4FLKZ!L�5K5g�,U!I Wd��A72�5juGW
��N!5EV75<B!5�B!5<13VCN�fJA79�_�5K2�N!A,;°_�5<D7L�U!9:5<L�N!Ane A7H�2�5<B¿2�e)A¡V75<B!5<LcDG9:5�B!5<DG9�5<D7>:N¿A72�N!5K9cD7>@9�ACL:Lc_�D7B�TªV75<B=AC_�5<L

¬�u<q,ÜMunßC­OWa¦�5*U=L�5�IYU!2�DG2�13m750A79�2�N=AC43A7VCLaH�9�AC_	fY1F;=139�5<>@2�13ACBYD747fJ5<L�2�N=1?2�LKZ7D7B=;�D7L�R\N!A|e©A7H�2�5<Bg2�N!50V75<B!5<LdN=D<m75MA79:2�N!AC43A7VCL
2�N=DG2MDG9�5�e�1?2�N=1?BjÞ\R�f�W8�89�5Km,13ACU=L�e)A79�R75K9:L02�N!9�5KeÙACU!20>K43ACL�5<4?T�9�5<4?DG2�5<;�V75<B!AC_�5<L$¬�unß�­�A7909�5<;YU=>@5<;�L�5<B=L�132�1?m�132 T�e�N!5<B
2�N!5KT�e)5K9�5�I=9�5<L�5<B�2j¬Ãß7­OWc�.B=L�2�5<D7;�Z e)5�>K4?U=L�2�5K9\9�5<4?DG2�5<;�V75<B!AC_�5<L$2�A7V75K2�N!5K9E¬�L�5K5c�aDGfY435j�!ÝC­�D7BY;¡>@AC_�IYU!2�5�L�5Km75K9:D74
L�>@A79:5<L*Anm75K9�;=1«�J5K9�5<B�2*L�5K2�LMA7H�>K4?U=L�2�5K9OLKW�� A�V75K2�U=L�5KH�U=4�1?B!H�A79:_�DG2�13ACB�H�9�AC_`>K43ACL�5<43Tc9�5<4FDG2�5<;EV75<B!AC_�5<LKZYe�5\1FB�2�9�A,;=U=>@5
D�IJ5<B=D74?2�T�13H fJA72�NEA79�2�N=AC43A7VCLM5@�!1?L�2*fYU=20DG9:5\B!A72*e�1?2�N=1?B�Þ�R�f W
¦�5�>@ACB=L�1?;=5K9�5<;�U=L�1FB!V&IYN�T�43A7V75<B=5K2�1?>MI=9�A7¥^435<L*¬�u<â�­�D7L�e�5<4F4kZCfYU!2�H�ACU=B=;cB!A$fJ5<B!5K¥=2�¬�L�5K5�
*5<L�UY432�LO­OW��*N!5*L�1F_�1?4?DG9:1?2�T

A7H�2�5@�,2�U=D74JD7B=B!A72�DG2�1?ACB=L0N=D7L)fr5K5<B�U=L�5<;j2�A�L�5<435<>@2MD\V75<B=AC_�5@¤�L�IJ5<>K13¥Y>�;=1?L�2�D7BY>@5�2�N!9�5<L:N!AC4?;�Z�fYU!2)2�N=1?L82�N=9�5<L�N!AC4?;jD7B=;
2�N!5�U=B=;!5K9O43T�1FB!V�H�5<DG2�U!9:5�e)5K9�5�UYL�5<;�2�AgD71?;�H�U=B=>@2�13ACBYD74YD7B=B!A72�DG2�1?ACB�Z�D7BY;�2�N!5<139�5@�r5<>@2�1?m75<B!5<L�L)H�A79�A7IJ5K9�ACBcIY9�5<;=1?>@2�13ACB
e0D7L�B!A72X;=1?9�5<>@2�43T�2�5<L�2�5<;�¬�u<æ�­OWQ�*NY1?L&H�5<DG2�U!9�5�D7B=;¡A72�N!5K9�I=9:5<>K1?L�5c_�5<D7L:U!9�5<LXA7HMH�U=BY>@2�13ACB=D748L�1F_�1?4?DG9:1?2�T°¬kp�­&_�1?VCN�2
H�U!9�2�N!5K9*1F_�I=9�A|m75&2�N!5\>@AC_�IYDG9ODG2�13m75$I=9�5<;Y1?>@2�13ACB=LKW
¦�5�UYL�5gD�>@A,;!ACB�D7;=DGI=2�DG2�13ACB,¤Ãf^D7L�5<;�H�5<DG2�U=9�5�¬Ã'0����­*fr5<>KD7UYL�5XV75<B=5<L&1?BQ2�N=5�L:D7_�5XA7IJ5K9�ACB�DG9�5�A7H�2�5<B�5@��I=9:5<L�L�5<;

DG2�L:1?_�1?4?DG9M435Km75<4FLKW��,1?_�1F4?DG9:132 T�A7Ha>@A,;!ACB�UYL�DGV75\1?L*D7BQ1?B!H�A79:_�DG2�13m75&H�5<DG2�U!9�5$H�A79*I=9:5<;=1?>@2�1?B!VgA7IJ5K9�ACB=L*1FBQ�*¢��:�7�£�8¬kÞ�­OW
® 13m75<BQ2�9OD71?B=1?B!V�L�5K2�L�e�132�N�5K9�9:A79:LKZYe)5XUYL�5\5<D7>ON�H�5<DG2�U!9�5g2�A�>K4?D7L�L�13H�T�D7;Sh�D7>@5<B�2�IYD7139:L<W*�,Ir5<>K1?¥Y>KD74?43T7Z=e)5\5<L�2�1?_�DG2�5

43A7V¡4F13R75<4?1?N!A�A,;¡9:DG2�13ACL�H�9�AC_»¬�1�­XD�2�9:D71FB=1?B!V�L�5K2�L�IY4?1?2g1?B�2�A�2�e)A§>K4?D7L�L�5<LKZ�L�U=>ON°D7L�>@ACB=L�5K9:m75<;#D7B=;°B!ACB,¤�>@ACBYL�5K9�m75<;
IYD71?9:LKZ�¬�1?1�­�mGD74?U!5<L�A7H)2�N!5�H�5<DG2�U!9�5�H�A79$5<D7>:N§IYD7139&1?B�2�N!5�2�9OD71?B=1?B!V�L�5K2KZaD7B=;#¬�1?1?1�­�5K9�9:A79&9:DG2�5<LKW�¦�5�¥=9OL�2&2�9:D7B=L�H�A79:_
2�N!5\H�5<DG2�U!9:5\1?B�2�A�9:D7B!R,LKW��*N=5$4?13R75<4?1?N=A�A,;c9ODG2�13A�H�A79�D�9:D7B!V75\A7Ha9OD7B!R�LX¬�57WlV!W3ZrD�f^1?BE1?BED�N=1FL�2�A7V79:D7_j­)1?L*2�N!5$9:DG2�13AcA7H
>@ACU=B�2�L�H�A79�2�N!5g2�e)AE>K4?D7L�L�5<L�e�132�NY1?BE2�N=DG2�9:D7B!V757ZJ>@A79�9�5<>@2�5<;�H�A79�2�N=5X5K9�9:A79�9:DG2�5<L�D7B=;�2�N!5�U=B!5<Ú�U=D74�9:5KI=9�5<L�5<B�2�DG2�13ACB
A7Hd2�N!5&2 e�A�>K4?D7L�L�5<L*1FB�2�N!5&2�9:D71?B=1FB!V�L�5K2KW���AcD<m7AC1?;QAnm75K9�¥Y2�2�1?B!V!Z=e)5\U=L�5$D�V75<B=5K9:D74?13P<DG2�13ACB�A7HaI^L�5<U=;!A,>@ACU=B�2�L0e�132�N=1?B
5<D7>ONQ9:D7B=V757ZYD7B=;EL�_�A�A72�N�2�N=5$43A7Vc4?13R75<4F1?N!A�A�;j9:DG2�13ACL*D7>@9:ACL�L*9:D7B=V75<L*f�T�U=L:1?B!V�43A,>KD74J9�5KV79�5<L�L�1?ACB§¬Ã�,U!I�W8��A72�5cun­OW
��N!5&>@AC_�IYDG9:DG2�13m75\V75<B!AC_�1?>KLMIY9�5<;=1?>@2�13ACBYL)UYL�5&2�N!5&V75<B!5$B!5<1?VCN�fJA79*L�>@A79�5<L�D7B=;�2�N!5$L�1?_c1?4?DG9:132 T�A7H8'*� ® H�U=B=>@2�13ACB

>K4?D7L:LKW��*N!5�A72�N=5K9�H�5<DG2�U!9�5<L)DG9�5�L�5<B=L�132�13m75�2�AgL�2�9OD7B=;!5<;=B!5<L:LKZ�D7B=;j>KD7B=B!A72)fr5�U=L�5<;cUYB�2�1?4YD\4?DG2�5K90L�2�5KI�A7Hr2�N=5�_�5K2�N!A,;
e�N=5K9�5�ACB=43TªL:D7_�5@¤�L�2�9:D7B=;ºI^D7139:L�DG9�5EfJ5<1?B!V�>@ACB=L�1?;=5K9�5<;�Wª��L�2�N!5�>@AC_�I^DG9:DG2�13m75EH�5<DG2�U!9�5<L�DG9�5�NY13VCN=43T¡>@A79�9:5<4?DG2�5<;�Z
e)5¡¥YB=;+2�N!5§fr5<L�2�¤Ã¥=2�2�1?B!V°4?1?B=5<DG9�>@AC_\fY1FB=DG2�13ACBÙA7H�43A7V¿4?13R75<4F1?N!A�A�;¿9:DG2�13ACL�e�132�NÙ43A7VC1?L�2�1?>�9:5KV79�5<L�L�13ACB ¬*),+*- 1?B�
$Z
N�2�2�I�6£Î7Î|e*e*e\Wl9�¤ÃI=9�ASh�5<>@2KWlA79�V�Î7­�1?B=L�2�5<D7;EA7HdU=L�1FB!V�-)DnT75<LK¼r9:U=4357W



ß
. é8ëJÕ0/�ÑJë

1 ñ8ò���ò � ï � 
�%'2435	�ô�� ð
�MôYòCð'
�ïQð'
	î��8ô62Ãí7%
% � 
�%+ïnî7òCí�
 �

�*N=5\U=B=L�U=Ir5K9:m�1?L�5<;j_�5K2�N=A�;E9:5<Ú�U=1?9�5<L*D�I=9O13A79*5<L�2�1?_cDG2�5$A7Hd2�N!5XB�U=_Xfr5K9MA7HdA7IJ5K9�ACB=L�1?BE2�N!5$V75<B=AC_�57WM� A�5<L�2�1?_�DG2�5
2�N=1FLjÚ�U=D7B�2�132�T°H�A79�V75<B!AC_�5<L�e�132�N¾>@A�;=1FB!V§L�2�9:D7BY;¿fY1FD7LKZMe�5�B!5K5<;¾2�AªR,B!A|e 2�N=5Q9�5<4?DG2�1?m75�I=9:A7IrA79:2�13ACB°A7H\_gU=432�1«¤
V75<B!5�D7B=;�L�1?B!VC4?5@¤ÃV75<B!5\2�9:D7BYL�>@9:13I=2�L�ACB�2�N!5X435<D7;Y1?B!VjD7BY;Q4?DGV7VC1?B=V�L�2�9OD7B=;=LKW��%9:5<D7L�ACB=DGfY435gB�UY4?4 N�T�IJA72�N!5<L:1?L�1?L�2�N=DG2
2�9:D7BYL�>@9:13I=2�1?ACB�U=BY132�L�D7L�L�A79�2�fJ5K2�e)5K5<B�2�N!5�435<D7;=1FB!V�D7BY;�4FDGV7VC1?B!VEL�2�9:D7B=;YL�1FB=;!5KIJ5<B=;!5<B�2�43T�A7H�2�N!5<1?9$435<B!V72�N�W$��B�2�N=1?L
>KD7L�57Z^B!ACB,¤ÃA7IJ5K9�ACB�IYD7139:L�ACB�2�N!5&4?DGV7VC1?B=V�L�2�9:D7B=;�L�N!ACU=4F;cfJ5�9:DG9�576�VC13m75<BED�¥=9OL�2�2�9OD7B=L�>@9:13IY2�ACB�2�N!5&4?DGV7VC1FB!VgL�2�9:D7B=;�Z
2�N!5MIY9�A7fYDGfY1?4F132�T&A7Hr2�N!5*B!5@�,2d2�9:D7B=L�>@9:1?I=2dfr5<1FB!V�ACB�2�N=5*4?DGV7VC1?B!V&L�2�9:D7BY;�1?B=;!5KIJ5<B=;!5<B�2�43T$1?Ld43A|e$W���5<BY>@57Z�L�D7_�5@¤�L�2�9:D7B=;
IYD71?9:LMACBE2�N!5g4?DGV7VC1?B!V�L�2�9:D7B=;�L�N=ACU=4?;�fJ5\_�A79�5X4?13R75<43Tj2�AcfJ5$1?B�A7IJ5K9�ACB=L�2�N=D7BEIYD7139OLMACB�2�N!5X435<D7;=1?B!V�L�2�9OD7B=;§¬�H�A79�D
9:1?V7A79�ACU=LdI=9�A�A7HJL�5K5��,U!I�Wd��A72�5\un­OW��.Bc��¢r���Y�K�����£���OZ�N=Ane)5Km75K9<Z�2�N=5*;=1?L�2�9:1?fYU!2�13ACB=L�A7HJ1?B�2�5K9:V75<B=1?>M;=1?L�2�D7B=>@5<LdH�A79�435<D7;=1?B!V
D7B=;�4?DGV7VC1FB!V�¬�L�D7_�5@¤�L�2�9:D7BY;^­ IYD7139:LaDG9�5M9�5<_�DG9:RSDGfY4?T$L�1?_�1?4FDG9)¬�[&AC4?_�A7V7A79�Anm�¤.�,_�139OB!Anmg"�¤�L�2�DG2�1?L�2�1?>98¾s,W½sCÝ�Z:��8Ùs��£ß�un­OW
o=U=9�2�N!5K9:_�A79:57Z�2�N!5�I=9�A7IJA79�2�13ACBcA7H�IYD7139:L�2�N=DG2�DG9:5�>@ACB=L�5K9�m75<;ce�132�N=1?BcÞ$R�f�1?BjD\;=1?L�2�D7B�2�V75<B!AC_�5�1?L�_gU=>:N�N=13VCN=5K9�ACB
2�N!5�435<D7;=1?B=V$L�2�9:D7B=;Q¬kÝ7Ý�WüÝCãçm,LKWMu<q�W?unã�Z!od1?L�N!5K985@�!D7>@2)2�5<L�2
�<;ÍuKs,=�>@?S­OWd�.BcV75<B!5K9:D74kZ�L�2�9:D7B=;,¤Ãf^1?D7L�5<;�V75<B!AC_�5<L�L�N=Ane
B!A�>@ACB=L:1?L�2�5<B�20;Y1«�r5K9:5<B=>@5�fr5K2 e�5K5<B�2�N!5&;=1?L�2�9:1?fYU!2�13ACB=L8A7H�;=1?L�2�D7B=>@5<L0H�A7902�N!5&2 e�A�L�2�9:D7B=;=LKZ!D7B=;�fJA72�N�L�2�9:D7B=;!¤ÃfY1?D7L�5<;
D7B=;�B!ACB,¤Ãf^1?D7L�5<;�V75<B=AC_�5<L0L�N!Ane�DXL�2�9�ACB!VgI=9�5KH�5K9�5<B=>@5�H�A79M>@ACB=L�5K9:m75<;jV75<B=5�B!5<1?VCN�fJA79:L�ACBc2�N!5�435<D7;=1?B=VXL�2�9:D7BY;�¬�od13V!W
pC­OW
�&U!9�1?B�2�5K9�I=9:5K2�DG2�13ACB�1FL�2�N=DG2�L�D7_�5@¤�L�2�9:D7B=;�IYD7139:L�ACBQ2�N!5�4?DGV7VC1?B=VjL�2�9:D7BY;�DG9�5�DGfJACU!2�D7L�4?1?R75<43T�2�AjfJ5\1?B�A7IJ5K9�ACB=L

D7L*L:D7_�5@¤�L�2�9:D7B=;�I^D7139:L�ACB�2�N!5&435<D7;=1?B!V�L�2�9:D7BY;�Z!435<D7;=1?B!Vg2�A�2�N!5&L�1?_c1?4?DG9:132 T�1?B�2�N!5$;=1?L�2�D7BY>@5�;=1FL�2�9:13fYU=2�13ACB=LKZCe�N!5K9�5<D7L
N=1?VCN=43Tc>@ACB=L�5K9�m75<;EA7IJ5K9�ACB=L*DG9:5$L�5<435<>@2�5<;E2�A�2�N=5$435<D7;=1?B!V�L�2�9OD7B=;E1?B�D74?4JV75<B!AC_�5<L<W��*N=1FLgà�L�2�9:D7B=;,¤Ãe�1FL�5<á�N�T�IJA72�N!5<L�1?L
VC13m75<L8fr5K2�2�5K9�A7Ir5K9:ACB�I=9�5<;=1?>@2�1?ACB=L 2�NYD7B�2�N!5�à�L�2�9:D7B=;!¤�B=D713m75<á&B�U=4?4,N�T�IJA72�N!5<L�1?L<6�¬�1�­a_�A79�5MD7>K>KU!9ODG2�5*I=9�5<;=1F>@2�13ACB=Ld1?B���¢
���=�<���������OZ�¬�1?1�­8fJ5K2�2�5K9�;=1?L�2�D7B=>@5$_�A�;!5<4FLKZ!D7B=;¡¬�1?1?1�­�fJ5K2�2�5K9�DGV79�5K5<_�5<B�2�e�132�NQ�*¢��O�G���ü¤ÃfYD7L�5<;�5<L�2�1?_cDG2�5<L*A7Hd2�N!5$B�U=_\fJ5K9
A7H�A7IJ5K9�ACB=LKW©oa1?9:L�2KZ�1?B#��¢��O�Y�K�������F��Z�2�N!5EL�2�9:D7BY;,¤Ãe�1?L�5EDGI=IY9�ACD7>:NºVC13m75<LcD�N=13VCN!5K9�5<L�2�1?_cDG2�5EA7H�2�N!5�I=9:A7IrA79:2�13ACB©A7H
L�D7_�5@¤�L�2�9:D7B=;QIYD7139:L02�N=DG2�DG9�5$e�1?2�N=1?B�A7IJ5K9�ACB=L)��s,WüÞ,unß�m,LKW�s,Wlt=u<Ý��j2�N=DG2�4?5<D7;=L*2�AcL:13VCB=13¥Y>KD7B�2�43Tjfr5K2�2�5K9�DGV79�5K5<_�5<B�2
e�1?2�N¡fJA72�N¡R,B!Ane�B¡A7IJ5K9�ACB=LXD7B=;ª_c1?>@9�ACDG9�9:DnT�L<W��*N!5cDG9�5<D�U=B=;=5K9$2�N!5cA7IJ5K9:DG2�1FB!VQ>KU!9�m75�¬�od13V!W�Ý�Z�_�1?;=;Y435�IYD7B!5<4�­
1?L�s,Wüâ7â7â�H�A79�L�2�9:D7BY;,¤Ãe�1?L�5�D7B=;ºs,Wüâ7qSt¡H�A79�L�2�9:D7B=;!¤�B=D713m75¡¬��A8 pCBruKs =$D Z�"�5<
�ACB!V�2�5<L�2Q¬kpGs,­�­OWª�*NY1?LX>@A79:9�5<L�IJACB=;=L
2�A�D7>K>KU!9:D7>@T§DG2g2�N!5�;!5KH�D7UY432\2�N!9:5<L�N!AC4?;�A7H�â,uGW½s�ãäD7BY;©ßGâ�W½s�ã�Z89:5<L�IJ5<>@2�13m75<43T#¬�>@AC_�IYU!2�5<;ªH�9�AC_²2�N=5j_�5<D7BªA7H*2�N!5
D7>K>KU!9OD7>@T�ACB�R,B!Ane�BcA7IJ5K9�ACB�D7B=;jB!ACB,¤ÃA7IJ5K9�ACB�IYD71?9:LO­OWd�*N!5�DGV79�5K5<_�5<B�2)e�132�N�_�1F>@9�ACDG9�9:DnT�L�¬Ã��IJ5<DG9:_�D7B�>@A79�9:5<4?DG2�13ACB
A7H^I=9�5<;=1?>@2�5<;9��e�132�N�_�1?>@9:ACDG9�9:D<TXL�1?_�1?4FDG9:132�T � ­ 1?Lds,Wlt�q,uMD7B=;�s,Wlt�Ý7Ý�Z�9�5<L�IJ5<>@2�13m75<4?Tj¬��<;ÛuKs,=�>FE)H�9�AC_	2�e)AG¤�L�1?;!5<;CG ¤Ã2�5<L�2
A7HM>@A79�9�5<4FDG2�13ACB�fJ5K2�e)5K5<B �IHKJ'L ¬ � ­�D7B=;�2�N!5�;=13�r5K9�5<BY>@5<L$1?B �IHKJ'L ¬��J­�­OW���5<>@ACB=;�Z�D7>@9�ACL�Lju<pStQV75<B!AC_�5<L\2�N!5�L�2�9:D7B=;,¤



â
e�1FL�5�5<L�2�1?_cDG2�5<Lj435<D7;YL�2�Aª;Y1?L�2�D7B=>@5Q_�A�;!5<4FL�_�A79�5�1?B#D7>K>@A79:;+e�132�N#5@��IJ5<>@2�DG2�13ACB=LjH�9�AC_ ��¢&�:�G���*D7B=;+��¢����Y�K�����£���
¬�od13V!W��!qC­OWEod1?B=D74F43T7Z�L�2�9OD7B=;,¤Ãe�1?L�5�5<L�2�1?_�DG2�5<LXA7HM2�N!5cB�U=_Xfr5K9\A7HMA7Ir5K9:ACB=L\DGV79�5K5jfJ5K2�2�5K9Xe�1?2�N�5<L�2�1?_�DG2�5<LXH�9�AC_ä��¢
�O�G�£�0;=1?L�2�D7B=>@5�;Y1?L�2�9:13f^U!2�13ACB=Lc¬�2�N=5�_�5K2�N!A�;©A7H�¬kâ�­�­OWª�*N=5E��IJ5<DG9:_cD7Bª>@A79�9:5<4?DG2�13ACBºe�132�N°�*¢��:�7�£�£¤ÃfYD7L�5<;º5<L�2�1F_�DG2�5<L
1?L�s,WüÝ7q7Ý¡H�A79jL�2�9:D7B=;,¤Ãe�1?L�5ED7B=;#s,Wüp7p7Ý¡H�A79cL�2�9:D7B=;,¤�B=D71?m75�5<L�2�1?_�DG2�5<L�¬��M8ös��½sGt§H�9�AC_û>@A79�9�5<4?DG2�13ACB#2�5<L�2�A7H�9:D7B!R75<;
;=13�r5K9�5<BY>@5<LO­OW)��N=1?L0IJA�A79�DGV79�5K5<_�5<B�2�fJ5K2 e�5K5<BQACU!9�_�5K2�N=A�;�D7B=;E2�N!5��*¢8�O�G�£�£¤ÃfYD7L�5<;�_�5K2�N!A,;ª¬�L�5K5god13V!WM�=âG-M­*_�D<T
9�5ONY5<>@2*fY13AC43A7VC1F>KD74?43Tc_�5<D7BY1?B!V7H�U=4JmSDG9O1?DG2�13ACBE1?B�2�N!5X;=1?L�2�D7B=>@5$;Y1?L�2�9:13f^U!2�13ACB=L�A7Hd;Y1«�r5K9:5<B�2MV75<B!AC_�5<LX¬kæ�­OW

Pªð'
"!@ð
�Mô=òCð�
&��í � ò�ïEòCôYïSô$���Q2Ãôªð
���Mð ï � 
�%7!Kïnî7òCí�
 �&��í � ò�ï

�*N=5jU=B=L:U!IJ5K9�m�1FL�5<;�_�5K2�N!A,;ªD7L�L:U=_�5<L$2�NYDG2g>@AC_�I^DG9:DG2�13m75�V75<B!AC_�1?>KLXH�5<DG2�U=9�5<L\e�1?4?48N=Dnm75j2�N=5jL�D7_�5�;=1?L�2�9:13fYU!2�1?ACB=L
H�A79MB!ACB,¤ÃA7IJ5K9�ACBjIYD7139:L)D7L)H�A790A7I=IJACL�1?B=VG¤�L�2�9:D7B=;cIYD7139:LKWa¦�5�2�5<L�202�N!5�5<Ú�U=1?mSD7435<B�20D7L�L�5K9�2�13ACB�2�N=DG2)2�N!5�;=1?L�2�9O13fYU!2�13ACB�A7H
�=¤ÃmGD74?U!5<L�H�9�AC_ç2�N=5�>@AC_�IYDG9ODG2�13m75�I=9�5<;=1?>@2�1?ACB=L�e�1?4F4!fJ5�2�N!5�L�D7_�57Z!U=L�1?B=V$IYU!2�DG2�13m75�B!ACB,¤ÃA7IJ5K9�ACBjIYD7139:L�DG2�2�N=5�fJACU=B=;!¤
DG9:1?5<L�A7H�R,B!Ane�B�A7IJ5K9�ACB=L�1?B���¢ �:�7�£�=A79*��¢J���=�<���������*¬�L�5K5��Q5K2�N!A,;=LO­OW���B��*¢��:�G����Z�2�N!5�;=1?L�2�9:13fYU!2�1?ACB=LdDG9�5�Ú�U=132�5�L:1?_�1?4?DG9
¬�[&AC4F_�A7V7A79�Anm�¤.�,_�1?9:B!AnmX"�¤�L�2�DG2�1?L�2�1?>R8¾s,W?u<p�ZO�S8%uT�?uUB�uKs =U? ­OZCD7B=;�_�D7B�T\>@ACB=L�5K9:m75<;XI^U!2�DG2�13m75MB!ACB,¤ÃA7IJ5K9�ACBXIYD7139:L�DG9�5
D7>@2�U=D74F43TER�B=Ane�B�2�A�fr5g>@AG¤Ã2�9:D7B=L�>@9O13fJ5<;©¬ÃßC­OW$��¢d���=�<���������OZ�N!Ane)5Km75K9<Z�L�N=Ane�L�Dj_gU=>ON�4FDG9�V75K9&;=1«�J5K9�5<B=>@5�¬�"�¤�L�2�DG2�1FL�2�1?>
8 s,WüÝ,uGZK�V8(â,�½sWB�uKs =�>FE ­OZ^fJ5<>KD7U=L�5\A7H8>@ACBYL�5K9�m75<;�B!ACB,¤ÃA7IJ5K9�ACB�I^D7139:L\¬�od13V!W��=ß7­OW0¦�5�>:N!5<>:R75<;�2�N!5ju<æjB!ACB,¤ÃA7IJ5K9�ACB
IYD71?9:L$2�N=DG2�L�2�9�ACB=VC43T¡;=1?L�DGV79:5K5<;¡e�132�Nª>@AC_�IYDG9:DG2�1?m75�IY9�5<;=1?>@2�13ACBYLc¬�2�N!ACL�5�e�132�N§I=9�5<;=1?>@2�5<;X�A� s��üæC­XDGVCD71?B=L�2g2�9:D7B,¤
L�>@9O13I=2�13ACB�U=B=1?2d;Y1?DGV79:D7_�L�D7B=;c��A79�2�N=5K9:B�N�T�f=9:1F;=13P<DG2�13ACB=LaDG2�-*�=��
�o°¬�N�2�2�I�6£Î7Î|f^D7>K1?4?4?U=L<WlV75<B!AC_�57W½D7;�W h�IrÎ|fYL�A79:H W½N�2�_�4�­OW
��A79�2�N!5K9:BYL�e�5K9:5MACB=43TXDnmSD71F4?DGfY4350H�A7982�N!9�5K5MIYD71?9:L*¬�L�U=4�Î|H�AC4?�XZ7_�_�VC�)Î|T,Ú�1*YgZ7D7B=;�;!5KAC
�ÎS;!9:D�­OZ�D7B=;�1?B�D74?4,2�N!9:5K5*>KD7L�5<LKZ
2�N!5K9:5�e0D7L0D\2�9:D7BYL�>@9:13I=2)>@ACB�2�D71FB=1?B!VXfrA72�NjV75<B!5<LKW8oYU!9�2�N!5K9:_�A79�57Z!1?B�fJA72�NE�*¢a�:�G���YD7B=;E��¢����=�<���������OZ,2�N!5�>KD7L�5<L)e�N!5K9�5
U=BYL�U!IJ5K9�m,1?L�5<;jI=9�5<;=1?>@2�1?ACB=L0;=1?L�DGV79�5K5&e�132�NER,B!Ane�B�A7IJ5K9�ACBYL\¬�1?B�5<132�N!5K9�;=139�5<>@2�13ACBr­)L�N!Ane(L�1?_�1?4FDG9)D7B=;Q1?B�2�5K9O_�5<;=1?DG2�5
435Km75<4FL�A7H >@A�5@�,I=9�5<L�L�1?ACB�9�5<4?DG2�1?m75�2�Ag2�N!5�A7IJ5K9�ACB�D7B=;�B!ACB,¤ÃA7IJ5K9�ACBcIYD7139:L�e�N!5K9�5�frA72�N�DGV79�5K5�¬�od13V!W�ÝC­OW��*N�U=LKZ�DGI=IYDG9�¤
5<B�2$;!5Km,1?DG2�13ACB=L�H�9:AC_Ø2�N=5�D7L:L�U=_�I=2�1?ACB�9:5ON=5<>@2�2�N!5�4?1?_�132�DG2�1?ACB=L*A7H�2�N!5�L�5K2�A7H�R,B!Ane�B�B!ACB!¤ÃA7Ir5K9:ACB�I^D7139:LKZJIJ5K9:N=DGIYL
;=U=5&2�AcD7432�5K9:B=DG2�1?m75$2�9:D7B=L�>@9O13I=2�LKW

Z ð��[��íJò � ïSð'
(î7ð+ïGñ��Mô=ò ��� ïSô$�&�+ô!î��8ð���ï

��B���¢ �:�7�£�=D7B=;���¢J�O�Y�<�������F��Z�2�N=5�U=B=L:U!IJ5K9�m�1FL�5<;gI=9�5<;=1?>@2�1?ACB=L8DG9�5�DGfrACU=2�D7L�D7>K>KU=9:DG2�5&D7L�2�N!5�L�U!IJ5K9�m,1?L�5<;�I=9:5<;=1?>@2�13ACB=L<Z
D7B=;°DG9:5�>@AC_�IJ5K2�132�13m75Ee�132�N©I=9:5Km�13ACUYL�43T�IYU!f^4?1?L�N!5<;+¬�L�U!IJ5K9�m,1?L�5<;^­&I=9�5<;=1F>@2�13ACB=LKW§��N!5EU=B=L�U!IJ5K9�m,1?L�5<;ª_�5K2�N!A,;°N=D7L
L�5<BYL�132�13m,132�T©D7B=;#L�IJ5<>K13¥^>K132�T©DG2�2�N!5Q;!5KH�D7U=432�2�N!9:5<L�N!AC4?;Û¬��&�Øs��üÞC­�A7H�â7â�WüÝCãûD7B=;¾ßGæ�WüæCãý1?B¿�*¢&�O�G���0D7BY;¿æGs,WüæCã
D7B=;�ß�uGW½s�ã 1?B���¢d�O�Y�<�������F�X¬�H�A79&>@AC_�IYDG9:1FL�ACB=L*2�A�IYU=fY4?1?L�N=5<;E_�5K2�N!A,;=L�L�5K5��aDGfY435��Jun­OW���B��*¢��O�G����ZJ2�N!5�DG9�5<D�U=B=;!5K9
2�N!5�A7IJ5K9:DG2�1FB!VE>KU!9�m75�¬�_�1?;=;Y435\IYD7B=5<4dA7H�od13V!W�ÝC­�1?L�s,Wüæ7pGs,Z�m75K9:L:U=L&s,Wüæ,u<æ�H�A79$2�N!5�L�U!IJ5K9�m,1?L�5<;�_�5K2�N!A,;#¬��\8çs��üÝSt!Z



æ
"�5<
�ACB=Vc2�5<L�2O­OW��.BQ��¢?�O�Y�K�����£���OZY2�N!5$DG9�5<D7L�DG9:5\s,Wüâ7â7âcD7BY;Es,WüæGs�ß�Z^9�5<L�Ir5<>@2�1?m75<43T�¬���8Ùs��½sCp�Z^"�5<
�ACB=Vc2�5<L�2O­OW��.BQ��¢��O�G�£��Z
2�N!5gDGV79�5K5<_�5<B�2�e�132�N�_�1?>@9:ACDG9�9:D<T,LX¬�2�N=5���IJ5<DG9:_�D7BE>@A79:9�5<4?DG2�13ACBQA7H�I=9�5<;=1?>@2�5<;0��e�132�NQ_�1?>@9�ACDG9�9OD<TEL�1?_�1F4?DG9:132 T � ­01?L
s,Wlt�æSt!Z,m75K9:L�UYL�s,Wlt�æ7æ\H�A79�2�N!5�L�U=Ir5K9:m�1?L�5<;g_�5K2�N!A�;�¬��S8Ùs��?u<æ\H�9:AC_ 9:D7B!R75<;j;=1«�J5K9�5<B=>@5*>@A79�9:5<4?DG2�13ACB=LO­OW���Bj��¢J���Y�K�����£���OZ
DGV79�5K5<_�5<B�2�1FL�s,Wlt�q,u*D7BY;gs,Wlt�â7æ�Z�9�5<L�IJ5<>@2�13m75<43T�¬���8Ùs��½s7s!un­OW8�*N=50UYB=L�U!IJ5K9�m,1?L�5<;$;Y1?L�2�D7B=>@50_�A,;!5<4?LaDG9�5ML�1?_�1?4FDG9 2�A&2�N!5
L�U=Ir5K9:m�1?L�5<;�_�A,;!5<4?L�¬�od13V!W�ÝC­OZ D7B=;�ACB�R,B!Ane�B�A7IJ5K9�ACB=L<Z�U=B=L�U!IJ5K9�m,1?L�5<;0�=¤ÃmSD74FU!5<L&DG9�5�>@ACB=L�1?L�2�5<B�2&e�1?2�N�IY9�5<;=1?>@2�13ACB
D7>K>KU!9OD7>@T§¬�;=DG2�D�B!A72�L:N!Ane�Br­OW

] ó!ó!ñ�òCí�ó,3Íí7%�í � 
�ï|î^� � ó,òCð�íJòCòCíU3M�8írî7í

��A¡2�5<L�2jA7Ir5K9:ACB°I=9�5<;=1F>@2�13ACB=L�_�A79�5Qf=9�ACD7;=43T7Z�e�5�>@AC_�IYDG9�5�2�N=5QU=B=L�U=Ir5K9:m�1?L�5<;§I=9:5<;=1?>@2�13ACB=L�2�Aª_�1?>@9�ACDG9�9OD<T°;=DG2�D
H�9�AC_÷L�1«��L�IJ5<>K135<LKWd¦�5$2�5<L�2Me�N=5K2�N!5K9MD7;Sh�D7>@5<B�2MV75<B!5<LMIY9�5<;=1?>@2�5<;�2�A�fJ5�1FBj2�N=5�L:D7_�5&A7IJ5K9�ACB�¬�A79�B!A72O­�N=D<m75$L:1?_�1?4?DG9
5@�,I=9�5<L�L:13ACB$IYDG2�2�5K9OB=L D7La_�5<D7L�U!9:5<;$f�T�2�N=5��a5<DG9:L�ACBg>@A79�9�5<4?DG2�1?ACB�¬ � ­OWa¦�5�D74?L�A�U=L�582�N=5�_�1?>@9:ACDG9�9:D<T&;=DG2�D�2�A�5<L�2�1?_�DG2�5
2�N!5XD7>K>KU!9:D7>@T�A7Hd2�N!ACL�5$I=9:5<;=1?>@2�13ACB=L0D7B=;�2�A�2�5<L�2*2�N!5\V75<B!AC_�5@¤�L�IJ5<>K13¥Y>&;Y1?L�2�D7B=>@5$_�A,;!5<4?L<W
��BQD74F4�L�1«��L�IJ5<>K135<LKZY2�N!5\U=B=L:U!IJ5K9�m�1FL�5<;�I=9�5<;=1?>@2�1?ACB=L*>@A79�9�5<4FDG2�5\e�132�N�2�N!5XL�1F_�1?4?DG9:1?2�TcA7Hd5@�,I=9�5<L�L:13ACB§¬�od13V!WMt�­OWM�*N!5

DGV79�5K5<_�5<B�2�A7H�I=9�5<;Y1?>@2�13ACB=L0e�1?2�NQ1?B=;Y13m�1F;=U=D74r_�1?>@9�ACDG9�9OD<T,L�1?L�9�ACU!VCN=43TE>@ACB=L:1?L�2�5<B�2�D7>@9�ACL�L�L�IJ5<>K135<Lg¬�oa1?V!W��JuKs�­OW*�*N!5
_�5K2�N=A�;�>@AC_\fY1FB!5<L*H�5<DG2�U!9�5<L�5@�r5<>@2�13m75<4?T^60>@AC_\f^1?B=1?B!V�>@AC_�IYDG9:DG2�13m75XV75<B!AC_�1?>KL�e�132�N�1FB�2�5K9�V75<BY1?>&;=1?L�2�D7BY>@5\1?_�I=9:Anm75<L
D7>K>KU!9OD7>@T�A|m75K9�5<132�N=5K9*_�5<D7L�U!9�5&D743ACB=57Z=D7B=;�2�N!5&>@AC_\f^1?B!5<;E>@AC_�IYDG9ODG2�13m75$I=9�5<;Y1?>@2�13ACB=L�ACU!2�IJ5K9�H�A79:_ 2�N!5&fJ5<L�2ML�1?B!VC435
>@AC_�I^DG9:DG2�13m75gH�5<DG2�U!9:5X1?BQ¥=m75\A7H�2�N!5gL�1«��L�IJ5<>K135<Lg¬���DGfY4?5��!pC­OW��!1?_�1?4?DG9O132�TjA7H8>@A�;!ACB�D7;=DGI=2�DG2�1?ACB�N=D7L�4?132�2�435X1?_�IYD7>@2
ACBE2�N=5$9�5<L�U=4?2�L$¬���DGfY4?5g�!pC­OW
��Ag5<L�2�1?_�DG2�5�I=9�5<;=1F>@2�13ACB�D7>K>KU!9:D7>@T7Z,e)5�_�A�;!5<4Y2�N!5�;Y1?L�2�9:13f^U!2�13ACB�A7H�_�1?>@9:ACDG9�9:D<T�L:1?_�1?4?DG9O132�TgH�A79�I=9�5<;=1F>@2�5<;�A7IJ5K9�ACB

D7B=;ÍB!ACB,¤ÃA7IJ5K9�ACB�IYD71?9:LED7L�_�1«�,2�U!9�5<L�A7H�2�N!5�2�9OU!5¡A7IJ5K9�ACB�D7B=;ÛB=ACB,¤ÃA7IJ5K9�ACBÛ;=1?L�2�9:13fYU!2�1?ACB=LKW ��A°5<L�2�1?_cDG2�5§2�N!5
;=1FL�2�9:13fYU=2�13ACBQH�A79$2�9:U=5gA7IJ5K9�ACB¡IYD7139:LKZ�e)5cD7L�L:U=_�5�2�N=DG2$N=1?VCN,¤�>@ACB!¥Y;!5<BY>@5gIY9�5<;=1?>@2�13ACBYL�¬�I^D7139:L&e�1?2�N�IY9�5<;=1?>@2�5<;_�`�
s��üæ7ÞC­�DG9�5�9�5<4?1FDGfY4357W°/�BYL�U!IJ5K9�m,1?L�5<;V�=¤ÃmSD74FU!5<L�DG9�5Q1FB°DGV79�5K5<_�5<B�2ce�132�Nº2�N=5QD7>K>KU!9:D7>@TºA7H�I=9�5<;=1F>@2�13ACB=LgH�A79cR�B!A|e�B
A7IJ5K9�ACB=L01?BE�*¢a�:�7�£�YD7BY;E��¢��O�Y�K�������F��¬�;YDG2�DgB=A72)L�N=Ane�B^­OZ!D7B=;�1?BjD74?4JL�1«�cL�IJ5<>K135<L�2�N!5�D<m75K9:DGV75X_�1?>@9�ACDG9�9OD<TcL�1F_�1?4?DG9:1?2�T
¬ � ­�9:1?L�5<L$L�N=DG9�I^43TQD7La�ªDGIYI=9�ACD7>:N=5<Lcu�¬�od13V!W�t�­OWc��A�5<L�2�1?_cDG2�5�2�N!5c;=1?L�2�9:13fYU!2�1?ACB�H�A79\B!ACB,¤ÃA7IJ5K9�ACB�IYD71?9:LKZ�e)5�ACB=>@5
DGVCD71?BgD7L�L�UY_�5�2�N=DG2dB!ACB,¤ÃA7IJ5K9�ACB\IYD7139:L e�1?4?474?A�A7R$4?1?R758A7I=IJACL�1?B!VG¤�L�2�9:D7B=;$I^D7139:LKW�¦�5)2�N!5<BX5<L�2�1?_�DG2�5)2�N!5�I=9�A7IJA79�2�13ACB\A7H
2�9:U=5�A7IJ5K9�ACB=L�e�132�N=1FB�ACU!9)I=9�5<;=1?>@2�5<;�L�5K2�L)f�T�¥=2�2�1?B!VgDX_�13��2�U!9:5�A7H�;!5<B=L:132�135<LKZ�D7B=;c9:5K9:U=B�2�N=5�5<L�2�1F_�DG2�5<L)ACB�L:U!fYL�5K2�L
A7HJ5@�,Ir5K9O1?_�5<B�2�D74!>@ACB=;=132�13ACBYLd2�A$V75K2�>@ACB!¥Y;=5<B=>@5�1?B�2�5K9�mGD74?L*¬�L�5K5�od13V!W��!æ�H�A79�;!5K2�D71F4?LO­OWa¦�5�>@AC_�IYDG9:5M2�N!5<L�5*5<L�2�1F_�DG2�5<L
2�A�2�N!5�D7>K>KU!9:D7>@T�5@�,Ir5<>@2�5<;�H�9�AC_ 2�N!5�I=9�5<;Y1?>@2�5<;W�Y¤ÃmSD74?U=5<LKW8�*N!5�Anm75K9:D74F4�D7>K>KU!9:D7>@T�H�9�AC_ _�1F>@9�ACDG9�9:DnT�L&¬�2�N!5&D<m75K9ODGV75
A7H�2�N!5�H�D74?L�5�IJACL�1?2�13m75�D7BY;jH�D74?L�5&B!5KVCDG2�1?m75&9:DG2�5<LO­)1?L0>@ACB=L�1FL�2�5<B�20e�1?2�Nj5@�,IJ5<>@2�DG2�13ACB=LM1?B���¢��O�G�£�JD7B=;°¶�¢d�����C�@���7±��C���F��Z
D7B=;ªL�4?13VCN�2�43T�43Ane)5K9X2�NYD7B¡5@�,Ir5<>@2�5<;©1?Bª��¢����=�<����������¬ÃßGæCãcböunãöm�L<WEâSt�ãc­OZae�N=1?435�2�N!5K9�5j1?L\1?BYL�U!bc>K135<B�2&;=DG2�D�H�A79



uKs
9�5<4F1?DGfY435X5<L�2�1?_�DG2�5<L&1?B�¯X¢J³^¹G�3�G����A79X¯X�G�3�����C�n���@�����,±ÿ¬�od13V!WX�!æC­OW\��432�N!ACU=VCN�A|m75K9:D74?4dD7>K>KU!9:D7>@T�1?BªÁ=¹GÂr���K���<�<¹|�@���F�&1?L
>@ACB=L:1?L�2�5<B�2\e�132�N�5@�,IJ5<>@2�DG2�13ACB=L�¬ÃßGpCãdb ÞCã m,LKW�ßGÝCã�­OZ�2�NY1?L&9�5ON=5<>@2�LX2�N!5c>@AC_XfY1?BYDG2�13ACB¡A7HMD�N=1?VCN�H�D74FL�5�IJACL�132�13m75
9:DG2�5XD7B=;�D�43A|eÛH�D74?L�5$B!5KVCDG2�13m75X9:DG2�57W
ÁY¹SÂJ���@�,�<�K¹S�����������G�WeK�Kù��@���O³=�@���GÂ!�������7Â§³r���:åG���n����åC¢Í�*N!5�_�1F>@9�ACDG9�9:DnT�¤ÃfYD7L�5<;#5<L�2�1?_cDG2�5�A7H�2�N!5�I=9�A7IJA79�2�1?ACBºA7H

L�D7_�5@¤�L�2�9:D7B=;¾IYD7139:Lc2�N=DG2�DG9�5�1FB#A7IJ5K9�ACB=Lj1?Lcs��üÝStfb(s��½sCq�Z�>@AC_�IYDG9�5<;¾2�A©s��lt�âªH�9�AC_ûL�2�9OD7B=;,¤Ãe�1?L�5�A79Es��lt�æ¡H�9�AC_
à�;=1?9�5<>@2�ACB¡>@ACU=B�2�1?B!VCá¡¬�2�N=1FL�V75<B!AC_�5�N=D7L&4?1?2�2�435�>@A�;=1FB!VEL�2�9:D7B=;�fY1?D7L�­OWjÁ=¹GÂr�:�@���n�K¹S�������$1?L�R�B!A|e�B�2�A�N=Dnm75cU=B�U=L�U=D74
A7IJ5K9�ACB=L<Z�e�132�N�DXm75K9:Tce�1?;=5�;=1FL�2�9:13fYU=2�13ACB�A7H�;Y1?L�2�D7B=>@5<L0fJ5K2�e)5K5<BE>@ACB=L�5K9:m75<;�IYD7139:L&¬�L�5K5c¬kâ,Ü*æC­)D7B=;�od13V!W�ÞC­OW8�.2MN=D7L
fJ5K5<BgI=9�A7IJACL�5<;X2�N=DG2d5K9�9�A79:Ld1?BXV75<B!5M_�A,;!5<4?LKZ7L�IJ5<>K13¥^>KD74?43T�2�N!50DGfYL�5<B=>@50A7H^��� ® 1FB=132�1?DG2�13ACBX>@A�;=ACB=Ld1?B\2�N=5)IY9�5<;=1?>@2�5<;
V75<B!5*L�2�DG9�2�LKZ�_c13VCN�2�>@9�5<DG2�5�2�N=1?L�;=1?L:>@9�5KIYD7B=>@Tj¬kâ�­OWd��N=1?Lae�ACUY4?;�B!A728DS�r5<>@2�ACU!9�5<L�2�1?_�DG2�5�A7H^2�N!5MB�U=_Xfr5K9�A7H^A7IJ5K9�ACB=LKZ
N!A|e�5Km75K9nZdD7LX132$;!A�5<L\B!A72X;!5KIJ5<B=;�ACB§1?B�2�5K9�V75<B=1F>�;=1?L�2�D7B=>@5<L<Wco=U!9�2�N=5K9:_�A79�57ZdU=L�1?B=V�A72�N=5K9\V75<B!5cL�2�DG9�2\I=9:5<;=1?>@2�13ACB=L
;!A�5<L�B=A72�>:NYD7B!V75X2�N=5X;=1?L�2�D7B=>@5\;=1?L�2�9:13fYU!2�1?ACB=L�¬�;YDG2�DjB!A72�L�N!A|e�B�gYD7432�5K9OB=DG2�13m75\V75<B=5g_�A,;!5<4?L*e�5K9�5g>@AC_�IYU!2�5<;Qe�132�N
'0
��.�*��'0�ö¬kp,u|­OZde�NY1?>:N¡4?5<;¡2�A�ÞCãÿ�*� ® L�2�DG9�2�L<ZaA79�;!A|e�B=43ACD7;!5<;§H�9:AC_ ')TCD7B=AC-)D7L�57Z8N�2�2�I�6£Î7Î|e�e*e$WlRGDGP<U=L�D,WlA79<W h�I
ÎS>@TCD7B!A�Î7­OW���L�5<UY;!A7V75<B!5<L�A79�U=BYD7B=B!A72�DG2�5<;���
�odL�>@ACUY4?;QD74?L�Aj>@9�5<DG2�5�4?DG9�V75g;=1?L�2�D7B=>@5<L�e�132�N=1FBE>@ACB=L�5K9�m75<;�A7IJ5K9�ACB=LKZ
fYU=2\Á=¹GÂr�:�@���<�<¹S��������>@ACB�2�D71FB=L�m75K9:T�H�5Ke%1?B�2�5K9�V75<B=1?>$9�5KVC13ACB=L�e�132�N�N!AC_�AC43A7V7TE2�A�D7B=B!A72�DG2�5<;¡��
�oaL�¬Ã�,U!I W*��A72�5�pC­OW
�*N�U=LKZ^fJA72�N�2�N!5ge�1?;!5X;=1?L�2�9:1?fYU!2�13ACB�A7H8;=1?L�2�D7B=>@5<L�fJ5K2 e�5K5<B�>@ACB=L�5K9:m75<;�I^D7139:L*D7B=;�2�N!5gDGI=IYDG9�5<B�2�L:U!9�IY4?UYL0A7H8L�D7_�5@¤
L�2�9OD7B=;�IYD7139:L�2�N=DG2&DG9�5gB=A72�1FBQA7IJ5K9�ACB=L�9�5<_�D71FB�D�_\T,L�2�5K9�T7W$��5Km75K9�2�N!5<4?5<L�LKZ�fJA72�NQ2�N=5gU=BYL�U!IJ5K9�m,1?L�5<;�_�5K2�N=A�;�D7B=;
2�N!5\V75<B!AC_�5@¤�L�IJ5<>K13¥Y>&;Y1?L�2�D7B=>@5$_�A,;!5<4�DG9�5\5@�r5<>@2�13m75XH�A79�2�N=1?LMA79�VCD7BY1?L�_ÿ¬�od13V!W8tcD7BY;���DGf^435X�!pC­OW
þ ���<���n�G�O���G¹S���:�7Â:h8��±ý�����7�\åG�����Ã�7Â^�O�E±��nå��@�£��iS�G��¹C¢���Bº¯X�G�3�����C�n���@�����,±�Z�I^D7139:L\L�5KIYDG9:DG2�5<;ºf�T¡9�5<4?DG2�13m75<4?T¡L�N!A79�2

;=1FL�2�D7B=>@5<L�¬kp7Þ|¤ ÞGs°f=Ir­cDG9�5�U=B=4F13R75<43Tº2�Aºfr5�>@ACB=L�5K9:m75<;�1?BÙDª;=1FL�2�D7B�2�V75<B!AC_�5°¬�u<pCÎ�u<æGsA8äq�WüÝCãÀm�LKW`unßGÝCÎ�uKsCp,u
8 u<q�WüæCã H�A79EA72�N!5K9EIYD71?9:LKZ��j; uKs,=U?CZ�od1?L�N=5K9�5@�!D7>@2E2�5<L�2O­OZ�e�N!5K9:5<D7LE1?BÛ�*¢\�O�G����L�UY>:NÙIYD7139OLjDG9�5�D7L�4F13R75<43T°2�A
fJ5¡>@ACB=L�5K9:m75<;ÛD7LEA72�N!5K9�I^D7139:L¡¬�uKs7s�ÎGp7ÞSt58¨Ý7æ�Wlt�ã m,LKW æ7â7ÝCÎGpCßGÞ,u�8¨Ý7Þ�W£ß7ã�Za�78�s,Wüp7ÞC­OWØ�*N�UYLKZ�2�N!5§V75<B!AC_�5@¤
L�IJ5<>K13¥^>j;=1FL�2�D7B=>@5E_�A,;!5<40;!5Km�1FDG2�5<L�L�13VCB=1?¥Y>KD7B�2�4?T�H�9�AC_ 2�N=5�L�U!IJ5K9�m,1?L�5<;°�*¢��:�G���)_�A�;!5<401?Bº132�L�IY9�5<;=1?>@2�13ACBYLKW¡�*N!5
¯X�G�3�����C�n���@�����,±ç;Y1?L�2�D7B=>@5\_�A�;!5<4�L:N!Ane�L�fJ5K2�2�5K9�DGV79�5K5<_�5<B�2�e�132�NE_�1?>@9�ACDG9:9:D<T,LK682�N!5���IJ5<DG9:_�D7BE>@A79�9�5<4FDG2�13ACB�A7Hd2�N!5
;=13�r5K9�5<BY>@5�fJ5K2�e)5K5<B�fY1?BYDG9�T�I=9�5<;=1F>@2�13ACB=L�¬�UYL�1?B!VX2�N!5&;!5KH�D7UY432�2�N!9:5<L�N!AC4?;jA7HU�<�¿s��üÞC­8e�132�N � 1?L0s,W½sCâ�¬���8Ùs��½s7sCâ,g=H�A79
2�N!5�A72�N!5K90¥=m75�V75<B!AC_�5<Lk�<�#s��½sCÞC­OW0�,1?_�1?4FDG9:43T7ZC1?B�¯\¢!³^¹G�«�7�O��Z,IYD7139:L�L�5KIYDG9:DG2�5<;�f�TjÞGsS¤:uKs7s�f=IjDG9:5�L�1?VCB=13¥Y>KD7B�2�43T�435<L�L
4?1?R75<43Tc2�A�fJ5&>@ACB=L�5K9�m75<;Q2�N=D7BE1?BQ��¢��:�G����6)æ7ÞCã >@ACB!¥Y;!5<BY>@5$1?B�2�5K9:mSD74?L0H�A79*A,;=;=L)9:DG2�13ACL�DG9�5$s��?u<Þml�s��lt�æ�1?BQ¯X¢=³^¹G�«�7�O�
D7B=;Es��üÞGsml�s��üâGs�1FBE��¢d�:�G����W��*N�UYLKZ,IYD7139:L0DG2M2�N=1?L0;=1FL�2�D7B=>@5&N=D<m75X43Ane)5K9*I=9�A7f^DGfY1?4?132�1?5<L8A7H fJ5<1?B=VXA7IJ5K9�ACB=LMD7>K>@A79O;=1?B!V
2�A�2�N!5�V75<B!AC_�1?>�¤�L�IJ5<>K13¥^>c;=1?L�2�D7B=>@5j_�A,;!5<4�¬�oa1?V!W�ÞC­OW���1?>@9�ACDG9:9:D<T§;YDG2�D�L�U=V7V75<L�2�Lg2�N=DG2X2�N=5<L�5�u@t�Ý�IYD71?9:L\>@ACB�2�D71?B
H�5Ke%A7Ir5K9:ACB=LKZre�N=1?435&2�N=5g>@A79�9:5<L�IJACB=;=1?B!VcIYD7139:L�H�9�AC_ÿ��¢��:�7�£� ;=A�>@ACB�2�D71?B�A7IJ5K9�ACB=LKW&¯\¢J³^¹G�«�G��� I^D7139:L�L�5KIYDG9:DG2�5<;�f�T
ÞGsS¤:uKs7s§f=I°N=D<m75�2�N=5�L�D7_�5E;=1?L�2�9O13fYU!2�13ACB§A7H � D7L�;!A�A72�N!5K9�IY9�5<;=1?>@2�5<;ºB!ACB,¤ÃA7IJ5K9�ACBYL�¬�[&AC4?_�A7V7A79�A|m�¤.�!_�139:B!A|mª"�¤



u7u
L�2�DG2�1FL�2�1?>n8Ùs��½sCq�Zo�<�¿s��üÞC­OZ,D7BY;�D\L�1?VCB=13¥Y>KD7B�2�43TX;Y1«�r5K9:5<B�2�;Y1?L�2�9:13f^U!2�13ACBXH�9�AC_çA72�N!5K9�IY9�5<;=1?>@2�5<;�A7IJ5K9�ACBYL�¬qpr8Ùs��üÝ7Ý�Z
�<;ÍuKs =�>s> ­OW��*N!5$>@A79:9�5<L�IJACB=;=1?B=VX2�5<L�2�L�1?BQ�*¢��O�G���rVC1?m75tpu8�s��üpStjD7B=;�s��üp7Ý�Z^9�5<L�IJ5<>@2�13m75<43T7W
v �G�4w���Â=�,±��O�@�O���xe��O³!�K���7Â!����Â¡���,�tyK· Ä ���7���������C�n���@�����C¢$� 2�N=D7L�fr5K5<B�L�U!V7V75<L�2�5<;�2�NYDG2&¯X¢r³^¹G�3�G����D7B=;�132�L�9�5<4?DG2�13m75

¶��G±�³^¹G�3�������<���@�Qz<�qz���ÂY�^N=Dnm75$H�5Ke�A7IJ5K9�ACBYL$¬kp7p!Ü�p7ÝC­OW)��U=9*L�2�9:D7B=;,¤Ãe�1?L�5�_�5K2�N!A,;�I=9�5<;=1?>@2�L02�NYDG2*_�ACL�2*L�D7_�5@¤�L�2�9:D7B=;
IYD71?9:L\1?B§2�N!5<L�5�V75<B!AC_�5<L�DG9�5�1?B¡A7IJ5K9�ACBYL&�ªß�unã 1?B©¯X¢a³^¹G�3�G����D7B=;°ßGpCã²1FB(¶�¢�z<�qz��,Â=��ZdNY13VCN!5K9\2�NYD7B§H�A79c�*¢*�O�G�£�
A79Q��¢&���Y�K�����£���OWç')ACB=L�5K9�m75<;ÙL�D7_�5@¤�L�2�9:D7BY;¾I^D7139:L�DG9�5�L�5KIYDG9:DG2�5<;Ùf�T¿L�_�D74?4?5K9�;=1FL�2�D7B=>@5<L�1?B¿fJA72�N+V75<B!AC_�5<L<6§2�N!5
��IJ5<DG9:_cD7B\>@A79�9�5<4FDG2�13ACB=L�A7HT�Y¤ÃmSD74?U=5<L H�9�AC_Í>@AC_�IYDG9:DG2�13m75)V75<B!AC_�1?>KL�e�132�NX1?B�2�5K9�V75<B=1?>8;Y1?L�2�D7B=>@5)DG9�5nl*s��üpCß�D7B=;fl*s��?unß�Z
9�5<L�Ir5<>@2�1?m75<43T7W��*N!5)2�e)A$L�IJ5<>K135<LdL�N=DG9�5M4?DG9�V75MB�U=_Xfr5K9OL�A7HrD7;Sh�D7>@5<B�2�IYD71?9:LKZGe�N=1?>ON�DG9�50I=9�A7fYDGfY4?T$>@ACB=L�5K9�m75<;�D7BY>@5<L�2�9:D74
A7IJ5K9�ACB=L<6XpGs,WüÞCãöA7H*L:D7_�5@¤�L�2�9:D7B=;§D7;Sh�D7>@5<B�2gIYD7139:L&1?B©¯\¢ ³^¹G�3�G���8DG9�5c>@ACB=L�5K9:m75<;§e�1?2�N=1?B�ÞER�f§1?BÛ¶�¢ zK�4zO�,Â=��Z m75K9OL�U=L
ACB=4?T�Ý�Wlt�ã A7H�A7I=IJACL�1?B!VG¤�L�2�9:D7B=;�IYD7139OL*¬���;ÛuKs,=�>F{GZK|�}M2�5<L�2O­OW8od1?BYD74?43T7Z�D7B=;c_�ACL�2�L:13VCB=13¥Y>KD7B�2�43T7ZC1?Bc_�1?>@9�ACDG9�9OD<T�;=DG2�D
H�A79g¯X¢�³r¹S�3�G����ZaI=9�5<;Y1?>@2�5<;�A7IJ5K9�ACB�IYD7139:L&NYD<m75c_gU=>:N¡V79�5<DG2�5K9XL�1F_�1?4?DG9:1?2�TE2�N=D7B�IY9�5<;=1?>@2�5<;�B!ACB!¤ÃA7Ir5K9:ACB�IYD7139:L�¬�od13V!W
t�­OW

~jòCô$� � ó�î7ô$�Íð'�Mô=òCð'
�ï�í�ó,òCð ïGï����7�A%�ô$
8ð��¾ô^ï

��A�2�5<L�2*2�N!5&IY9�5<;=1?>@2�13ACBYL�H�A79\u<pSt�V75<B=AC_�5<LKZ=e�N=5K9�5&_�1?>@9�ACDG9�9OD<T�;=DG2�D�1?L0V75<B!5K9:D74F43TjB!A72*DnmSD71F4?DGfY4357Z!e)5&5@�,D7_c1?B!5&2�N!5
2�N!5&1?B�2�5K9:B=D74r>@ACB=L�1FL�2�5<B=>@T�A7H�2�N!5&U=B=L�U!IJ5K9�m,1?L�5<;�_�5K2�N!A�;�Z�2�N=5�V75<B=AC_�5@¤�L�IJ5<>K13¥Y>�;=1?L�2�D7BY>@5�_�A,;!5<4?L<Z�D7B=;�D7B�1?B�2�5K9:B=D74
5<L�2�1F_�DG2�5&A7HaD7>K>KU=9:D7>@T7W��*N=5�¥Y9:L�2ML�2�5KIEA7Ha2�N!5$U=B=L�U=Ir5K9:m�1?L�5<;�_�5K2�N!A,;E1?L02�A�2�9:D71?BE>@AC_�IYDG9:DG2�13m75&V75<B!AC_c1?>KLMH�5<DG2�U!9�5<L
2�A§;Y1?L�2�1?B!VCUY1?L�N§L:D7_�5@¤�L�2�9:D7B=;#H�9�AC_ýA7I=IJACL�1?B!VG¤�L�2�9OD7B=;©IYD7139:LKWº�*N!5E_�5K2�N=A�;°D7>ON=135Km75<L�L�13VCB=13¥^>KD7B�2�;=1?L:>@9:1?_�1?BYDG2�13ACB
fJ5K2�e)5K5<B�2�N!5�2�e)AgL�5K2�L01?BjD74?4 u<pSt�V75<B!AC_�5<L�¬�od13V!W��=âG��­OZ,D7B=;�2�N=5�5@�,2�5<B�2)A7H ;=1FL�>@9:1?_�1FB=DG2�13ACB�1?L)L�2�9�ACB!VC43T�>@A79�9:5<4?DG2�5<;
e�1?2�N&2�N!5�L�U=9�IY4?U=LrA7H!>@ACB=L�5K9:m75<;\L�D7_�5@¤rm�L<W A7I=IJACL�1?B=VG¤�L�2�9:D7B=;�IYD71?9:L8¬Ã��IJ5<DG9:_�D7B$>@A79:9�5<4?DG2�13ACBC8ºs��üÞ7æ�Z��S8+t��üæ�B�uKs,=�>F{S­OW
')AC_XfY1?BY1?B!V�_XUY432�13IY435�V75<B!5XB!5<13VCN�frA79�L�>@A79�5<L�D7B=;�D7;=;=1FB!Vj'*� ® H�U=B=>@2�1?ACB=D74�>K4?D7L�L�5<L�1?_�IY9�Anm75<LM2�N=5X;=1?L:>@9:1?_�1?BYDG2�13ACB
L�1?VCB=13¥Y>KD7B�2�43T7ZSfYU!2dU=L�1?B!V�IYN�T,43A7V75<B!5K2�1F>�I=9:A7¥Y435<L�A7HYV75<B!5M>@AG¤ÃA�>K>KU!9:9�5<B=>@5M1?BXV75<B!AC_�5<L�;!A�5<L�B=A720¬�V75<B!5K9OD74?13PK5<;�D7B=D743T,L�1?L
A7H$mGDG9:1?D7BY>@57Z*oa1?V!W%�!âG"$­OW)¦+132�NY1?B¿L�D7_�5@¤�L�2�9:D7B=;¾IYD7139:L<ZM2�N!5�DGV79�5K5<_�5<B�2�A7H$2�N!5�>@AC_�IYDG9:DG2�1?m75�IY9�5<;=1?>@2�13ACBYL�e�132�N
;=1FL�2�D7B=>@5@¤ÃACB=43T�I=9�5<;Y1?>@2�13ACB=L&1?L$V79�5<DG2�5K9�2�N=D7B�2�N!5�DGV79�5K5<_�5<B�2\fJ5K2�e)5K5<B§9OD<eçV75<B=5jB!5<13VCN�fJA79$L�>@A79�5<LgD7B=;¡;=1FL�2�D7B=>@5<L
H�A79\u7u<pCÎ�u<pSt�V75<B!AC_�5<Lg¬�oa1?V!W)�!âC'*­OW
�QACL�2�V75<B!AC_�5@¤�L�IJ5<>K13¥^>\;=1?L�2�D7B=>@5\_�A,;!5<4?L*NYD<m75g2�N!5XL�NYDGIr5\5@��IJ5<>@2�5<;�H�9:AC_ �*¢��:�G��� D7B=;���¢d�O�Y�K�����£���OZrfYU!2��*¢8�O�G�£�

N=D7LgIYDG9:2�1?>KU=4?DG9:4?T�5@�,2�9�5<_�5�mGD74?U!5<L�DG2�m75K9�TªL:N!A79�2�D7B=;©m75K9�TªN=1?VCNªL�5KI^DG9:DG2�13ACB=LE¬�od13V!W§ÞC­OWª�*¢��:�G����_cD<TªNYD<m75�D7B
U=B�U=L�UYD74?43T�L�2�9�ACB!V�>@A79�9�5<4?DG2�1?ACBQfJ5K2�e)5K5<B�1?B�2�5K9�V75<B=1?>X;=1?L�2�D7BY>@5XD7B=;�>@ACB=L�5K9�m75<;�I=9:A<�!1?_�132 T7Z^A79�V75<B!5�L�2�DG9�2�L�1?B�A72�N!5K9
V75<B!AC_�5<L�_�DnT�L:1?_�IY43Tcfr5$4?5<L�L*D7>K>KU!9:DG2�5�¬�57WlV!W3Za¬kâ�­�­OW
Ä �K�K�!å���w��KÂr������Â��GÂ^�����������G���O³!�K���GÂ=�@¢ �*N!5*>@A79:9�5<4?DG2�13ACB�fJ5K2 e�5K5<Bj1?B�2�5K9:V75<B=1?>M;=1?L�2�D7B=>@5�D7B=;�>@ACBYL�5K9�m75<;�IY9�A<�!1?_�132 T



u<p
_�1?VCN�20fJ5�e)5<DGR75<B!5<;�1FBjL�AC_�5&V75<B!AC_�5<L0f�Tc2�N!5&;=1?L�9:U!I=2�13ACB�A7H V75<B!5<LMe�132�N=1?BjD7B=>@5<L�2�9:D74JA7IJ5K9�ACB=L<Wdo=A79*5@�,D7_�IY4357ZY��¢
�GÂ^���������K���\�����K¢R��±c���0N=D7L*D7B�UYB�U=L:U=D74�;=1?L�2�D7BY>@5$_�A�;=5<4kZ,e�N=1?435&132�L09:5<4?DG2�13m75g��¢��O�Y�<�������F�0N=D7L*D�2 T�I^1?>KD74�_�A,;!5<48¬�od13V!W
ÞC­OW�-)T�5@�!D7_�1?BY1?B!V�IYD7139:L�A7H0D7;Sh�D7>@5<B�2$V75<B!5<L$e�N!ACL�5�1?B�2�5K9�V75<B=1?>g9�5KVC1?ACB=L&N=D<m75jL�T�B�2�5<B=1?>�N!AC_�AC43A7V7T�2�A�D7BYB!A72�DG2�5<;
V75<B!5<Ld1?B���¢^���@���@����¬�D�>K4?ACL�5�9:5<4?DG2�13m75�A7HJ��¢r�GÂY�������C�<�F��­OZ�e)5�5<L�2�1?_�DG2�5)2�N=DG2�ß7ãÍA7H=L�D7_�5@¤�L�2�9:D7B=;XIYD7139:La1?B���¢r�GÂY�������C�<�F�
>@ACB�2�D71?BEIJA72�5<B�2�1?D74JIYL�5<U=;=A7V75<B!5<LKZ!9�5<_�BYD7B�2�LMA7Ha2�9:U=BY>KDG2�5<;EV75<B!5<LKZ!A79*5K9:9�ACB!5KACU=LML�2�DG9:2*I=9�5<;=1F>@2�13ACB=L�¬Ã�,U!I�W8��A72�5XpC­OW
��¢0�GÂY�������C�<�F��D74?L�AEN=D7L�u<p�DGI=IYDG9�5<B�2�IYL�5<U=;=A7V75<B!5<L�e�132�N=1?B�N=13VCN=4?T�>@ACB=L�5K9�m75<;�A7IJ5K9�ACB=L<ZJ>@AC_�IYDG9�5<;�2�AEB!ACB!5�1?B���¢
���=�<���������MD7BY;�2�e)A�1?B��*¢��:�G����WM¦�5g5@�!D7_�1?B!5<;Q2�e)AcA7H�2�N!5<L�5XIYL�5<U=;=A7V75<B!5<L�1?B���¢8�GÂY�������C�<�F�g�����K¢m�&ú�ÇC¸GúCZJD7B=;�H�ACU=B=;
2�N=DG2&2�N=5�9�5<D7;=1?B!V�H�9:D7_�5<L&e0D7L$D74?L�A�;Y1?L�9:U!IY2�5<;�Z�L�AE2�N!5<L�5�DG9�5�UYB=4?13R75<43TE2�AEfJ5�L�5<Ú�U!5<B=>K1?B=V�5K9:9�A79:L�¬Ã�,U!I Wg��A72�5jpC­OW
��L$A7IJ5K9�ACB=L&>@ACB�2�D71?B=1FB!V�IYL�5<UY;!A7V75<B!5<L&e)ACU=4?;�4?1?R75<43TQfJ5�;=1?L�9:U!I=2�5<;�f�T�IJAC4?DG9:1?2�T°¬�9:N!AG¤�;!5KIJ5<B=;!5<B�2&2�5K9:_�1FB=DG2�13ACB�A79
_�
����%;!5<>KDnT!­OZ^IYL�5<U=;=A7V75<B!5<L*>@ACU=4?;ED74FL�AcDS�J5<>@2�2�N!5&5<L�2�1F_�DG2�5<;QB�U=_Xfr5K9MA7HaA7IJ5K9�ACB=LKW
���:�<�,���C�<¹X��Â�¸Gú���w��@Â^�G±c�@�@¢��*N!5M5<L�2�1?_cDG2�5<;cD7>K>KU!9:D7>@T7Z�H�9�AC_ 2�N!5�Dnm75K9:DGV75�;=1«�J5K9�5<B=>@5MfJ5K2�e)5K5<B�2�N!5��=¤ÃmSD74FU!5<L�D7B=;

PK5K9�A�A79�ACB!57Z^9OD7B!V75<L�H�9�AC_öß�unã÷2�AEæ7qCã�Zre�132�N�N=D743HdA7H�2�N!5\mGD74?U!5<L�43T,1?B!V�fJ5K2�e)5K5<B�â7pCã D7BY;�âCß7ãä¬�od13V!W��Ju7un­OW���L
D7>K>KU!9OD7>@T�1?L�L�2�9�ACB!VC4?T�>@A79�9�5<4?DG2�5<;�e�132�N�2�N!5�L�U!9�I^4?U=L0A7H�>@ACB=L�5K9�m75<;�L�D7_�5@¤0m�L<W�A7I=IJACL�1FB!VG¤�L�2�9:D7B=;�IYD7139:L�¬Ã��IJ5<DG9:_�D7B
>@A79�9:5<4?DG2�13ACB�s��lt�ß�Z^I�8&Ý�B�uKs,=$�n­OZYD7>K>KU=9:D7>@TE_�D<TE1?_�IY9�Anm75\D7L�_�A79�5$V75<B!AC_�5<L�DG9�5\L�5<Ú�U!5<BY>@5<;�W

� Ó�Ð�Ö�/:Õ�ëJ×�Ó�Ð�ë

��B�2�5K9:I=9�5K2�1?B!V�2�N=5$e�5<D74?2�N�A7H�_�1?>@9�A7f^1?D74JL�5<Ú�U=5<B=>@5X;=DG2�D�9�5<Ú�UY139�5<LMU=B=L:U!IJ5K9�m�1FL�5<;�_�5K2�N!A,;=LMH�A79�L�2�DG2�1?L�2�1F>KD74 1?B!H�5K9�5<B=>@5
D7B=;�>KDG9:5KH�U=4dmGD74?1?;YDG2�13ACB�DGVCD71?B=L�2&5@�,IJ5K9:1?_�5<B�2�D7>@9�ACL�L\;Y13m75K9:L�5�L�IJ5<>K135<LKWg¦�5c;!5<_�ACB=L�2�9:DG2�5�D7>K>KU!9ODG2�5jU=B=L:U!IJ5K9�m�1FL�5<;
I=9:5<;=1?>@2�13ACBÙA7HgA7IJ5K9�ACB=LEf�T+>@AC_XfY1?BY1?B!V°>@AC_�IYDG9:DG2�1?m75¡V75<B!AC_�1?>KLQD7B=;�V75<B!AC_�5@¤�L�Ir5<>K1?¥Y>�;=1?L�2�D7BY>@5¡_�A�;=5<4?LKW÷�*N!5
_�5K2�N=A�;�1FL0fYD7L�5<;�ACB�D7B�D7L:L�U=_�I=2�1?ACB�Z,e�N=1?>ONje)5$mGD74?1?;=DG2�5&DGVCD71?BYL�2*R,B!Ane�B�A7IJ5K9�ACBYLKZ!2�N=DG2M2�N!5&5Km7AC4?U=2�13ACBEA7HdL�D7_�5@¤
L�2�9OD7B=;EIYD7139OL0e�N=1?>ONEDG9�5\B!A72*1?B�A7IJ5K9�ACBYLM9�5<L�5<_XfY435<LM2�NYDG2*A7H�A7IYIrACL:1?B!VG¤�L�2�9:D7BY;�IYD7139:LKW
¦�5�U=L�5g_�1F>@9�ACDG9�9:DnTQ;=DG2�D�2�AEL�N!Ane%2�N=DG2&U=BYL�U!IJ5K9�m,1?L�5<;�I=9�5<;Y1?>@2�13ACB=L�DG9�5�5@�r5<>@2�13m75�1FB�IYN�T�4?A7V75<B!5K2�1?>KD74?43T�;Y13m75K9:L�5

I=9:A7RSDG9�T7A72�5<L<ZC1?B=>K4?U=;Y1?B!V02�N!50DG9:>:N=DG5KACBc¯X�G�3�������<���@������±(´�µg¶a·�¸7ZGD ® 9:D7_�¤ÃIrACL:132�13m75�¬Ã��¢=�O�Y�K�������F��­�e�1?2�N\L�2�9�ACB=V�>@A,;=1?B!V
L�2�9OD7B=;�fY1?D7LKZCD&_�5<_\fJ5K9�¬Ã¯X¢�³^¹G�«�7�O�?­aA7Hr2�N!59y�¤ÃI=9:A72�5KA7fYD7>@2�5K9:1?D,Z�e�N=1?>ON�N=D<m75*fJ5K5<B�;!5<L:>@9:13fJ5<;�D7L8N=D<m,1?B!V�H�5Ke#A7IJ5K9�ACB=L
¬kp7p,Ü$p7Ý�­OZ�D7BY;§Á=¹GÂr�:�@���n�K¹S������� Ä ¶M¶ÛÅGÆ�È7Z�e�N=1?>ON�NYD7L�UYB�U=L:U=D74 A7IJ5K9�ACBYLg¬kâ,Ü$æC­OW$o=U=9�2�N!5K9:_�A79:57ZJ1FB���¢��O�G�£�aD7B=;¡��¢
���=�<���������OZYU=BYL�U!IJ5K9�m,1?L�5<;jI=9�5<;=1?>@2�1?ACB=L0DG9�5\DGfJACU!2*D7L�D7>K>KU=9:DG2�5\D7L�L:U!IJ5K9�m�1FL�5<;�I=9�5<;=1?>@2�1?ACB=LKW
�.2\N=D7L\fJ5K5<B�I=9�A7IJACL�5<;�2�N=DG2g;=1?L�2�9O13fYU!2�13ACBYL�A7HM;=1?L�2�D7B=>@5<L&e�132�NY1?B�A7Ir5K9:ACB=L$D7>@9�ACL�LX2�N!5�I=9:A7RSDG9�T7A72�5<LgDG9�5cL:1?_�1?4?DG9

2�A¡�*¢M�O�G�£��Z�D7B=;¡2�NYDG2X2�N=1FL$>KD7B§fJ5cUYL�5<;¡2�A�I=9�5<;=1?>@2X1?B=;=13m,1?;=UYD74 A7IJ5K9�ACB=LXD7B=;¡2�A�5<L�2�1?_�DG2�5j2�N!5c2�A72�D74)B�U=_\fJ5K9XA7H
A7IJ5K9�ACB=LX¬kâC­OW�"�1?L�2�D7B=>@5\_�A�;!5<4FL0H�9�AC_ ��¢��:�G����;=1?L�DGV79:5K5$L�13VCB=13¥^>KD7B�2�43Tce�132�N�IYDG2�2�5K9:BYLMA7H�>@ACB=L�5K9�mGDG2�13ACB�1?BQ¯X¢=³^¹G�«�7�O�



u<Ý
D7B=;�¯\�7�«���:�C�<���K�O���,±�ZrD7B=;�_�1?>@9�ACDG9:9:D<TE;=DG2�DcH�A79�2�N!ACL�5\2 e�AjA79�VCD7B=1?L:_�L�>@ACB!¥Y9:_�LM2�N!5<L�5X;=1«�J5K9�5<B=>@5<L<W���L�2�1?_�DG2�5<L�A7H
2�N!5*B�U=_XfJ5K9�A7H^A7IJ5K9�ACB=L8H�9�AC_ç��¢��:�G���!;=1?L�2�D7BY>@5*_�A�;=5<4?L�;!A&B!A72�DGV79�5K5�e�132�N�5<L�2�1?_cDG2�5<L�H�9:AC_ >@ACU=B�2�1?B!V$L�D7_�5@¤�L�2�9:D7B=;
IYD71?9:L0A79jà�;=1?9�5<>@2�ACB=LKW½á
��LM��¢��O�Y�K�������F�8D7B=;jA72�N!5K9)V75<B!AC_�5<L)e�132�Nj>@A�;=1FB!V\L�2�9:D7BY;�fY1?D7L�N=D<m75�L�1?_c1?4?DG98;=1?L�2�9:13fYU!2�1?ACB=LdA7H�;=1?L�2�D7BY>@5<L8fJ5K2�e)5K5<B

L�D7_�5@¤�L�2�9:D7B=;�IYD71?9:L)ACBE2�N!5&435<D7;=1?B=VgD7B=;E4FDGV7VC1?B!V�L�2�9:D7B=;YLKZ,e�5&1?B!H�5K902�N=DG2*L�D7_�5@¤�L�2�9:D7B=;�IYD7139OL�ACB�frA72�N�L�2�9OD7B=;=L0DG9�5
5<Ú�U=D74?43T�4?13R75<43TE2�AEfJ5�1?BQA7IJ5K9�ACBYLKW$¦�5�U=L�5g2�N=1?L�A7fYL�5K9�mSDG2�1?ACB�2�A�V75<B=5K9:D74?13PK5�à�;=139:5<>@2�ACB�>@ACU=B�2�1FB!VCá�2�AE2�A�V75<B=AC_�5<L
e�1?2�NQ>@A,;=1?B!VcL�2�9:D7B=;�f^1?D7LKZ^D7BY;�2�A�1?_�I=9�A|m75\ACU!9�A7IJ5K9�ACB�IY9�5<;=1?>@2�13ACBYLKW�')A�;Y1?B!V�L�2�9:D7BY;QfY1FD7L�1?L�fr5<4F135Km75<;E2�A�9�5ON=5<>@2
Dnm7AC1?;=D7B=>@5�A7H*>@AC4?4?1FL�13ACB=L&fJ5K2 e�5K5<B©"����`D7BY;ª
���� IJAC43T,_�5K9:D7L�5<L�¬�u@t,­OW�¦�5�L�IJ5<>KU=4?DG2�5j2�N=DG2g2�N!5K9�5j1FL\D�fYD74?D7B=>@5
fJ5K2�e)5K5<BXV79�5<DG2�5K9aL�5<435<>@2�13ACB$H�A79�_gU=432�13¤ÃV75<B!582�9:D7B=L:>@9:13I=2�L�ACB\2�N!5�4?5<D7;=1?B!VML�2�9:D7BY;\D7B=;$D�43Ane)5K9aI=9�A7fYDGfY1F4?132�T�A7H=D7;Sh�D7>@5<B�2
B!ACB!¤ÃA7Ir5K9:ACB#IYD7139OL�H�A79:_�1?B!V§ACB¿2�N!5�4?DGV7VC1?B!VªL�2�9:D7B=;¾f�T#>ON=D7B=>@57WÍ��N=1?L�L�5<4?5<>@2�13ACB¾>@ACUY4?;#9�5ONY5<>@2�_�A79:5QH�9�5<Ú�U=5<B�2
>@AC4?4F1?L�13ACB=L�fJ5K2�e)5K5<B�
����çD7B=;�"����çIrAC4?T�_�5K9OD7L�5<L�ACB�4?ACB!V75K9�2�9:D7B=L�>@9:1?I=2�L�A79&N=1?VCN!5K9�5@�,I=9�5<L:L�13ACB�435Km75<4?L�A7H�_gU=432�1«¤
V75<B!5\2�9:D7B=L�>@9:1?I=2�LKW
�&U!9*I=9�5<L�5<B�2�_�5K2�N!A�;�9�5<4?135<L*4FDG9�V75<43T�ACBQ>@ACB=L�5K9�m75<;�V75<B!5gB!5<13VCN�fJA79:LMD7B=;�ACB�1?B�2�5K9�V75<B=1?>&;=1FL�2�D7B=>@57W)¦�5X1?_�IY9�Anm75

2�N!5*L�5<B=L�132�13m,132 T$A7H^2�N=5)V75<B=5�B!5<13VCN�fJA79d_�5K2�N!A�;�f�TXNYD7B=;=4?1?B=V�;=1?L�2�D7B�2�43TgD7B=;�>K43ACL�5<43Tg9�5<4?DG2�5<;�L�Ir5<>K1?5<L�L�5KIYDG9:DG2�5<43TgD7B=;
f�T�1?B�2�9:A�;=UY>K1?B!V�D&IJ5<B=D7432�T�13H^fJA72�N�A79�2�N!AC43A7VCL�DG9�5�IY9�5<L�5<B�2�fYU!28DG9�5�B!A72�B!5<DG985<D7>ONcA72�N=5K9<W8��N�T�4?A7V75<B!5K2�1?>MI=9:A7¥Y435<L�;!A
B!A72�IY9�Anm,1?;!5ML�2�DG2�1?L�2�1?>KD74?43TgL�13VCB=13¥^>KD7B�2�D7;=;=1?2�13ACB=D74,1?B!H�A79:_�DG2�13ACB�DGH�2�5K9�>@AC_XfY1?B=1FB!V�L�5Km75K9:D74=V75<B!5*B=5<13VCN�fJA798L�>@A79:5<L8D7B=;
>@ACB=L:1?;!5K9:1?B=V$e�N!5K2�N!5K9M'*� ® H�UYB=>@2�13ACB=D74^>K4?D7L�L�5<L)_�DG2�>:N�W)��B!5�DGI=I=9�ACD7>ONj2�A�1?;!5<B�2�13H�T�1FB!V&H�U=9�2�N!5K9�H�5<DG2�U!9�5<L�e)ACU=4?;�fJ5
2�A�1?B�m75<L�2�13VCDG2�5�2�N=5�>@ACB�2�5<B�2�L$A7H�2�N=5�>@ACBYL�5K9�m75<;�fYU=2�e�1F;!5<43T�L�5KIYDG9ODG2�5<;�D7;Sh�D7>@5<B�2$IYD71?9:L�H�ACU=B=;�1?B�L�AC_�5�V75<B=AC_�5<LKZ
L�UY>:N¡D7L&2�N=5�DGI=IYDG9�5<B�2&IYL�5<U=;=A7V75<B!5<L&1?B§��¢0�GÂY�������C�K���$D7B=;�2�N!5�>@ACB�2�1?B�U=1?B!VE_XT�L�2�5K9:T�1?BºÁY¹SÂJ���@�,�<�K¹S�������OWc¦�5cD74?L�A
L�UYL�IJ5<>@2&2�N=DG2X>@AC_�I^DG9:DG2�13m75j1F;!5<B�2�1?¥Y>KDG2�13ACB�A7HM2�N!5�H�5<DG2�U!9�5<L\2�N=DG2\;!5K2�5K9O_�1?B!5�e�N=5K2�N!5K9\V75<B!5<LXDG9�5j>@AG¤Ã2�9OD7B=L�>@9:13fJ5<;�Z
L�UY>:N�D7L�>@ACB=L�5K9�m75<;Q2�9:D7B=L�>@9:1?I=2�13ACB�1?B=132�1FDG2�13ACB�L�132�5<LMA79�9:N!AG¤�1?B=;=5KIr5<BY;!5<B�2)2�5K9:_�1FB=DG2�A79:LKZ=>@ACU=4F;�fr5&5@�J5<>@2�13m757W

� Ö
�\Ð�Ó ��/�é�Ô0�n�ÿé�Ð�Ñrë

¦�5�2�N=D7B!R���132�1FB&-)D74F13VCD,ZS
�1?>:NYDG9:;&-)ACB=B!5<D7U�ZG� 9OD7>@T���1?>ON!AC4?L�ACB�ZSD7B=;&
�1F>:N=DG9:;g��2�5KIYN!5<B=LJH�A79�I=9:Anm,1?;=1?B!VMU=B=IYU!fY4?1FL�N!5<;
_�1F>@9�ACDG9�9:DnTº;YDG2�D,ZM�.B=BYD�"�U=fJ>ON=DGRºH�A79�1?B=L�1?VCN�2�H�U=40;=1?L�>KUYL�L�13ACB=L�D7B=;¿L�N=DG9:1?B=V�9�5<L�ACU!9:>@5<L<Z0D7BY;°2�N!5Q��9�R,1?B#4?DGf#H�A79
>@AC_�_�5<B�2�L�ACBÙ2�N!5�_�D7B�U=L�>@9:1?I=2KW �*N=1?Lce�A79�R¾e)D7L�L�U=I=IJA79�2�5<;¿f�T¿D©V79:D7B�2�H�9�AC_ 2�N!5�"$��� ® 5<B=AC_�5<LE� A°
�13H�5
I=9:A7V79:D7_²¬�"���¤���'0sCÝ|¤.ßGqC�!oas7s7sCæ7âC­OW



u@t
. é��né8Ò�é�Ð�Ö�é8ë

uGW��,D743VCD7;!A!Z��XW3Z)�QA79�5<B!AG¤���DGV75<4?L�1?5Kf�Z ® W3Z*�,_�1?2�N�Z��&W½o)W3ZQ�ÿ')AC4?4FD7;!AG¤Ã��1F;!5<LKZ�]!W*¬kpGs7s7s�­ Ä ���n�n¢*´X�7���«¢����:�Cå�¢�Ár�K�k¢
� Á,�M�7�r6üq7q7Þ7pn�,ß�W

p�W��JN!5<B!V!ZS��W3Z���P<U=L�2�DGR7A|e�L�R,1kZC]!W½"gW3ZCo!A79�2�B!A|e$Z�
�W3ZC
*A7fJ5K9�2�LKZ7
$Wü]=W3Z��¾[\D7L�13H.Z7�rW!¬kpGs7sCpC­��*�@Âr�G±c��µ*�@�@¢$�,�J6?u<p7p,uO��ÝGs,W

Ý�W��,DGfYDG2�2�1kZ^'�W3Z^
*ACN=4?1FB�Z�
�W3Zr��N�ZY�§W½[�W3Z�� 
 1?DGA!ZY]=W£'�W ¬kpGs7sCpC­�´$�=�K�?�@�k�m���<��åS��µ*�@�@¢7�$��6üp7â7â7qn��æ7Ý�W

t!W�-�A,>�R,N!A79:L�2KZ�]=W3Z�Y�1?U�Z �gW3Z ® 4?D7L:B!5K9<Z�]!W3Zd
 1?U�Zd�¡W3Z�-04?DG2�2�B!5K9nZdo)W3Z�� ')9:D<m75<B�Z��§W)¬kpGs7sCÝGD�­����k�G��Â:e@�7�O±��7���k�@� �,�
¡�¢�£�£dË¥¤ �=6l��ÝStS��� t�Ý�W

Þ�W�-�A,>�R,N!A79:L�2KZ\]!W3ZWY�1?U�Z��gW3Z ® 4?D7L:B!5K9<Z$]!W3Z�
 1?U�Z��§W3Z$-)4FDG2�2�B!5K9<Z&o)W3Zm�À')9:D<m75<B�Z&�§W\¬kpGs7sCÝSfr­��*�k�G��Â:eK�G�O±��7���k�@�
�K��6?u<p7pCß<��Ý7Þ�W

q�W�;!5\��A�ACB�Zr�¡Wü]=W½
8W3ZY��_�A72�A!Z��rW3ZY[&A7fYDnTCD7L�N=1kZ^[�W3Zr��VCD7L�Dne)DG9OD,Zr�XW3Z�� ��13TCD7B!A!Z��rW�¬kpGs7sGt�­ Ä �C�|¢dÁ=¹G±�³J¢����k�<�:�7±g·
³^�!����ÂKwXpGs7sGt!W

ß�W��89:_�AC4FDG5KmSD,Z^�§W½"gW3Z=¦ÙN=132�57Zr�gW3Z$� �,D743PKfJ5K9�V!Z^�rW½
�W ¬kpGs7s!un­�´$�=�K�?�@�k�����K�kåS��µ*�@�@¢��U��6?u<p,u<qn��p,uGW

â�W���A79�5<B=AG¤���DGV75<4?L:135Kf�Z ® W��ç')AC4?4?D7;=AG¤Ã��1?;=5<LKZ=]!W ¬kpGs7sCpC­��*�k�G��Â:eK�G�O±��7���k�@�W�,¦ ¡
¢'£k£dËF¤ �Y6£�!Ý7p7æn��Ý7q�W

æ�W�
*A7V7A7P<1?B�Z �OW½-�W3Z���DGRSDG9:AnmGD,Za[�W£�JW3Z���DG2�D74357Za"gW½�\W3Za�,IY139:1?;=ACB!AnmrZr�XW½�XW3Z��aDG2�U=L�AnmrZ 
\W½
8W3Z�¦�AC43H.Z���Wl�OW3Z���1?B�Z ]!W3Z'�
[&A�ACBY1?B�Z!�*Wl�gW�¬kpGs7sCpC­�´$�=�K�?�@�k�m���<��åS��µ����@¢7����6lt�p7qStS�,ß�uGW

uKs,W�[$DG9�I�Z��aW½"gW3Z8
�1?435KT7Z8�§W3Z��,D7135K9<Z8�§W3Z8�dD7U=4?L�5<B�Zd��W½�&W3Z�')AC4?4?D7;=AG¤Ã��1?;=5<LKZd]=W3Z��aD74?5KT7Z)�rWü�§W3Z8��5<4F435KV79:1?B=13¤�� A�AC4357Z��XW3Z
-�ACBYD<m,1?;!5<LKZr'�W3Z$� ® D7_�DS¤.'0D7L�2�9�A!ZJ�rW ¬kpGs7sCpC­�´$�!�<�3�K���m���K�kåS��µ*�@�@¢��$��6üÞ7q|¤ â�W

u7uGW�� 2�ACN�Z^�&W3Z=��DGR75<_�A72�A!Zr[�W3ZY�QA79:1kZ^�\W3Z�� ® ASh�A7fJA79:1ÃZ=�&W ¬�u<æ7æ7æC­ þ �G�3¢��*�k�G�3¢ �aiG�G�3¢��,§�6üÝ7Ý7pn��t�q�W

u<p�W&�,N=DG9�I�Z!�aWü�§W�� 
 1ÃZ!¦(W ¤��XWa¬�u<æ7âCß7­�´&�=�<�«¢����K�kåS��µ*���K¢k�,¨J6?u<p7â,uO�^u<p7æ7Þ�W

u<Ý�W&'0N!5K9�9�T7ZY]=W½
8W ¬kpGs7sCÝC­W©,¢Rª �!���G�K¢����k�G�«¢7�$�
�=6ltCs!uO�^uKs,W

u@t!W�
*A,>:N=D,ZY��W½�aW£'�W�¬kpGs7sCpC­_ª!���@Â^åG� þ �k�K�����@�k�G�3¢k�K��6üÝ7æ7Ýn��Þ�W

u<Þ�W���DG2�U=L�AnmrZ�
\W½
8W3Z���DG2�D74357Z�"gW½�\W3Z ® DG9:RSDnm�2�L�5KmrZ��OWl�gW3Z���DG2�U=L�AnmGD,Z��$W½�\W3ZE�,N=D7B!RGD<mGDG9:D7_EZ�/\W½�&W3Z�
�DGA!Z�-�W£�rW3Z
[$139�T,U!2�1?B�Z,-�W3Z ® D743IJ5K9:1FB�Z,�§W ��W3Z^o!5<;!A79:AnmGD,Z^�XW½"XW3Z7� [&A�ACB=1?B�Z!��Wl�XW�¬kpGs7s!un­�´$�!�<�3�K�������K�kåS��µ*���K¢��U��6üp7pn��â�W



u<Þ
u<q�W&��m75K9�fJ5K5KR^Z�
$W3Z�o=ACB=L�2�5<1?B�Za�¡W3Za"X¼£�,ACU!P<D,Zd�§W3Z���U=L�>ON�Z ® W½"gW3Z"� �QD7432�L�5Km^Za�\W�¬�u<æ7æ7æC­ Ä ���<�n¢8´X�7���3¢����:�CåC¢)Ár�K�k¢

� Á,�M�$§�6üp7â7æ7qn��æGs!uGW

unß�W���U!T,B!5<B��§W3Zr�,B!5<4ÃZ=-�W3Z^
 DG2�N!5XÝS9O;�Z!¦(W3Z�� -)A79�R^Z^��Wa¬kpGs7s7s�­ �*�KÂ^�G±c�&µ*���K¢k�K��6?u<pGsGtS�^uKs,W

u<â�W���5<4F435KV79:1?B=1ÃZ��§W3Z)��DG9:>@A72�2�57Z0�*Wü�§W3Z��*N=AC_�IYL�ACB�Z��§Wü]!W3Z)��1?L�5<B�fJ5K9�V!Z8"gW3ZQ�Ø�85<DG2�5<L<Z)�&W£��WM¬�u<æ7æ7æC­ Ä ���<�n¢*´X�7���3¢
���O�CåC¢dÁ^�<��¢ � Á,�«�$§�6lt�p7â7Þ|¤ â�W

u<æ�W&��2�9�ACB!V!ZY�§W3Z^��D74?4?1?>:R^Z=�aW3ZY�a5<4?435KV79O1?B=1kZ=�§ZY�*N!AC_�I^L�ACB�Z=�¡Wü]=W3Z�� ��1?L�5<B�fr5K9:V!Z,"gW�¬kpGs7sCÝC­f�*�@Âr�G±c�$�����G�3¢�¬�6½
�Þ7æ�W

pGs,W�"�5<
 ACB!V!ZY��W½
$ZY"�5<
�ACB=V!Z^"gWü�¡W3Z7�ç'04?DG9:R75@¤���5<DG9OL�ACB�ZY"gW½
8Wa¬�u<æ7â7âC­����k�G±c�K�������K�a¬�¬�6üâ7ÝCß<��t�Þ�W

p,uGW�-)D7;=V75K9<Z^]!W=�XW��ç�&4?L�5<B�Z ® W^]=W�¬�u<æ7æ7æC­ þ �G�3¢ �����G�3¢ ��iS�G�3¢'�,§�60Þ,u<p|¤ Þ7pSt!W

p7p�W��*N!AC_�IYL�ACB�Z�
�Wü]!W3Z=�Q5K9�9�5<4?4kZ!"gW£�rW3Z=��5<1?4?D7B�Z,-�W½�\W3Zr�Q132�>ON!5<4?4kZ,�XW3Z=
�5K57Z=�XW3Z$�%o=D743R7Ane\Zr�rW�¬kpGs7sCÝC­9­OÂ:e<���n��­O±�±g�,Â^¢
���=6üp7qSt�Ýn��Þ7Þ�W

p7Ý�W��aDG9:R�N=1F4?4kZ�]!W3Z)¦�9�5<B¾-�Zl¦	W3Z*�QUYB!VCD74?4kZ�[�W3Z)[&5K2�4?5KT7ZM]=Wü�¡W3Z*'0N�U!9:>ON!5K9<Z0'�W3Z)-0D7L�N=D7_�Z)"gW3Z�'0N=1?4F4?1?B!V7e)A79�2�N�Z��&W3Z
"�Dnm�1?5<LKZY
$Wü�§W3Z^o=5<432�e)5<4?4kZ=�&W3Z^��AC439:AnT,;�Z^�rW$�%A72�N!5K9OLKW�¬kpGs7s7s�­�´\�7���,���R¬��$��6üq7q7Þn��â�W



u<q

oa1?VCU!9�5�uG6)��m75K9:m�135KeÍA7H�ACU!9�U=B=L�U!IJ5K9�m,1?L�5<;�_�5K2�N!A,;E2�A�IY9�5<;=1?>@20A7IJ5K9�ACB=LKW8o=5<DG2�U!9�5<L�DG9�5$L�N!A|e�B�1?BE132�D74F1?>KLKW



unß

0.1 0.2 0.3 0.4 0.5

0.
1

0.
2

0.
3

0.
4

0.
5

0.
6

A.  Proportion Conserved

Leading strand

La
gg

in
g 

st
ra

nd

0 50 100 150

0
20

40
60

80
10

0
12

0
14

0

B.  Median Distance

Leading strand

La
gg

in
g 

st
ra

nd

od13VCU!9:5Xp�6�')AC_�IYDG9:1FL�ACBEA7H8435<D7;=1FB!V�D7B=;�4?DGV7VC1?B!VcL�2�9:D7B=;=L�D7>@9�ACL�Lgu<pStjV75<B!AC_�5<LKW\¬���­��89:A7IrA79:2�13ACBEA7H8L�D7_�5@¤�L�2�9:D7B=;
IYD71?9:LM>@ACB=L�5K9�m75<;Q1?BED�;=1?L�2�D7B�20V75<B!AC_�57W�¬�-*­M��5<;Y1?D7B�;=1?L�2�D7B=>@5�fr5K2 e�5K5<B�L�D7_�5@¤�L�2�9OD7B=;EIYD7139OLKW��*N!5$435<D7;=1FB!V�L�2�9:D7B=;
1?L�ACB�2�N!5t®¡DS�,5<LKZr2�N!5g4FDGV7VC1?B!VjL�2�9:D7B=;�1?L*ACB�2�N!5°¯�DS��5<LKZJ2�N!5g;=D7L�N!5<;�V79�5KTQ4F1?B!5<L*L�N=Ane�®�8M¯^ZJD7B=;�9�5<;Q2�9O1?D7B!VC435<L
1?BY;=1?>KDG2�5&V75<B!AC_�5<L�e�132�N�qGs�ã÷A79�_�A79�5$A7Ha2�N!5<139�V75<B!5<L*ACBE2�N=5$435<D7;=1?B!V�L�2�9:D7B=;�W



u<â

−50 0 50 100 200 300

−3
−1

1
2

3

Intergenic Distance  (E.coli K12)

ln
(li

ke
lih

oo
d 

ra
tio

)

Supervised
    (ranges)
Unsupervised
    (ranges)

−50 0 50 100 200 300

−3
−1

1
2

3

Intergenic Distance  (B.subtilis)

ln
(li

ke
lih

oo
d 

ra
tio

)

Supervised
    (ranges)
Unsupervised
    (ranges)

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
4

0.
8

False Positives  (E.coli K12)

Tr
ue

 P
os

iti
ve

s

Supervised
Unsupervised
    distance−only
    comparative−only

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
4

0.
8

False Positives  (B.subtilis)

Tr
ue

 P
os

iti
ve

s

Supervised
Unsupervised
    distance−only
    comparative−only

−1.0 −0.5 0.0 0.5 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

Microarray similarity (r) in E.coli K12

P
ro

po
rti

on

Known operons
    Agree (615)
    Disagree (83)
Known non−operons
    Agree (382)
    Disagree (98)

−1.0 −0.5 0.0 0.5 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

Microarray similarity (r) in B.subtilis

P
ro

po
rti

on

Known operons
    Agree (230)
    Disagree (25)
Known non−operons
    Agree (70)
    Disagree (29)

od13VCU!9:5�Ý�6����J5<>@2�13m75<B!5<L�L�A7H�UYB=L�U!IJ5K9�m,1?L�5<;�I=9:5<;=1?>@2�13ACB=L�1?B��*¢)�:�G��� ø ¸GúQ¬�435KH�2O­*D7B=;¡��¢8�O�Y�K�����£���X¬�9:13VCN�2O­OW&� A7I�9�A|e$6
"�1?L�2�D7BY>@5X_�A,;!5<4?Lg¬�43A7Vj4?1?R75<4?1?N!A�A�;�9:DG2�1?ACLO­OZ^fJA72�N�L�U!IJ5K9�m,1?L�5<;ED7B=;�U=B=L�U!IJ5K9�m,1?L�5<;�Z�L�N=Ane�1?B=V�2�N!5XL:_�A�A72�N=5<;Q_�A,;!5<4?L
U=L�5<;c1?B�ACU=9�I=9�5<;Y1?>@2�13ACB=L�¬�>KU=9�m75<LO­�D7BY;�2�N!5�9:D<e+43A7VX4?1?R75<4?1?N!A�A�;g9:DG2�1?A\H�A79�5<D7>:N�9:D7B=V75g¬�N!A79:1?PKACB�2�D74^4?1?B!5<LO­OWa�.Hr2�N=5�43A7V
4?1?R75<4?1?N!A�A�;X9:DG2�13A&1?LdPK5K9:Ac¬�1?B=;=1?>KDG2�5<;�f�Tg2�N!5M;=D7L�N!5<;�N!A79O13PKACB�2�D74Y4?1?B!5|­OZG2�N!5<B�2�NYDG2�mSD74?U=5)A7HJ;=1?L�2�D7B=>@5M1?Ld5<Ú�UYD74?43T\4?1?R75<43T
H�A79\A7IJ5K9�ACBªD7B=;§B!ACB!¤ÃA7Ir5K9:ACB�IYD7139:L<W���1?;=;=4?5g9:Ane$6���>K>KU=9:D7>@T�ACB¡R,B!Ane�B¡A7IJ5K9�ACB§D7BY;§B!ACB,¤ÃA7IJ5K9�ACB¡IYD7139:L$D7LX2�N!5
I=9:5<;=1?>@2�13ACB�2�N!9:5<L�N!AC4?;EmGDG9:135<L<ZYD74?L�A�R,B!Ane�BQD7L*2�N=5$9�5<>@5<13m75K9�A7IJ5K9:DG2�1?B!V�>ON=DG9:D7>@2�5K9:1?L�2�1?>\>KU!9:m757W)�*N=5$DG9�5<DcU=BY;!5K9*2�N!5
>KU!9:m75X1?L�2�N!5\I=9:A7fYDGfY1?4?1?2�T�2�N=DG2�DjR�B=Ane�BQA7Ir5K9:ACB�IYD7139�e�1?4?4�NYD<m75�DjN=1?VCN!5K9�L�>@A79�5g2�N=D7B�DcR,B!Ane�BQB!ACB,¤ÃA7IJ5K9�ACBQIYD7139
13H frA72�NjIYD7139OL)DG9:5�>ON!ACL�5<B�9:D7BY;!AC_�43T7W�-)A72�2�AC_÷9�A|e$68"�1?L�2�9:13f^U!2�13ACB�A7H�_�1?>@9�ACDG9�9OD<TjL:1?_�1?4?DG9O132�T�¬��a5<DG9:L�ACBE>@A79�9:5<4?DG2�13ACB
� ­�H�A79�IYD7139OL0e�N!5K9�5&U=B=L:U!IJ5K9�m�1FL�5<;cIY9�5<;=1?>@2�13ACBYLMDGV79�5K5$A79�;Y1?L�DGV79�5K5&e�1?2�N�R�B!A|e�BEA7IJ5K9�ACB=L<W



u<æ

E.coli K12
D = 0.36  (p < 1e−13)
accuracy from microarrays:
    pred. op.: 0.84 (vs. 0.89)
    pred. not: 0.86 (vs. 0.85)
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B.subtilis
D = 0.37  (p < 1e−13)
accuracy from microarrays:
    pred. op.: 0.77 (vs. 0.84)
    pred. not: 0.82 (vs. 0.83)
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mean(r) vs. p 
Histograms:
r
p

H.pylori 26695
D = 0.29  (p < 1e−13)
accuracy from microarrays:
    pred. op.: 0.74 (vs. 0.89)
    pred. not: 0.84 (vs. 0.86)
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Density of r:
pred. op. or not  
confident pred.
opposing strand

C.trachomatis
D = 0.29  (p = 9.6e−12)
accuracy from microarrays:
    pred. op.: 0.88 (vs. 0.86)
    pred. not: 0.98 (vs. 0.82)
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Synechocystis PCC 6803
D = 0.23  (p < 1e−13)
accuracy from microarrays:
    pred. op.: 0.53 (vs. 0.76)
    pred. not: 0.91 (vs. 0.70)
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Halobacterium NRC−1
D = 0.22  (p = 2.8e−08)
accuracy from microarrays:
    pred. op.: 0.67 (vs. 0.89)
    pred. not: 0.79 (vs. 0.88)
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A.  P(Same | X) vs. Exp. Pairs

P(Same | X) from Logistic Regression
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B.  Exp. vs. Microarrays (E.coli)

Microarray correlation (E.coli K12)
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C.  Exp. vs. Microarrays (B.subtilis)

Microarray correlation (B.subtilis)
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A.  Comparative Model of Strands

Effectiveness of logistic regression (Spearman)
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B.  Estimating #Operons

P(Operon | Same) −− our method
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C.  Raw and Processed Correlations

Spearman(GNScore, Intergenic Distance)
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D.  ANOVA for Comparative Model of Strands

log10(p) from generalized ANOVA
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